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THE 

ALTON 

INVERTED 

LIGHT 

IS COMPARABLE 
ONLY TO THE 

SUN 

IN 

BRILLIANCY 

WHAT OTHER LIGHT. 
GAS or ELECTRIC, GIVES 

300 CANDLE POWER 

AT A COST OF 

2J4 FEET OF GAS 

PER HOUR f 
DELIVERS THE LIGHT 
WHERE YOU CAN 
USE IT 

PERFECT IN CONSTRUC- 
TION And HOST DURABLE 




Complete for 

$1.50 



EVERY LIGHT GUARANTEED-- WHITE KOR OINE TODAY 

ALTON MFG. CO. 

Agents Wanted in Every City 1 1 East, 22 d Street, New York 
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Complete Practical Machinist. 
19th Edition. 

The Compete Practical Machinist: Embracing Lath© Work, 
YIb© Work, Drills and Drilling, Taps and Dies LlatdenlDff 
and Tempering, The Making and Us* of Tool*, IljoJ Qnnd- 
ixip, Marking Out Work, Machine Tools, etc- By Joshua 
R tw « t M. E, ftlurttnitad I>r 895 fmyTfl 7 lng*i + Iflttl edition. 
pn?tttly enlarged, with new and valuable mutter. J2nit>, 
fibi pages. Price, Hr until, free oi lioetage, U* 

■ ■■ jf addreKK in the world. 

Abstract of Cowtesth,— Chapter I. Cutting Tonis for 
Latin - an d Plan 1 n u r M ne hi nen. IT t ' uttl n u r Speftd an d J eerl , 
ill BPVlQg Tonla tor Lathe Work. I V, Screw CutbUgr 
Tools. V. Lathe Dogs, Carrie ra or Drivers. VI. lurpia^ 
Eccentrics. VI t, Hand Turning. VIII- Drilling In the 
Lathe- IS. Boiihp Bars. X. Slotting Machine Tools. XI, 
TivlHt Drills. Ml. Toni Steel, JLlTI, Tape and Dios. XIV. 
Viae Work; Toe.]*. XV. Fitting (tod noting Rods. XV J 
Milling Mftobineaahd Milling Tonis. XV U- Grin ristona and 
Toni Grinding. XVIII, Lining or Marking Outwork. 
XIX Machine Tools. XX . To Calculate the Spe«d of VI heels, 
PulLeys, etc- XXI. Hon to Bet a Shde Vidro, XXII. 
Fuiuus. Indeie- 

By the aama author’ 



Iloao.— Meehan iral Drawing Sell -Taught. 330 Ulna- 

trntinlii. Bvo .............. .. - f4 OH 

Bnwo.-The Slide Valve Practically Et plained. Illue< 

trated, 12mo -- . — %• 1 00 

Bose-— Modern Steam Lug] U©^. Illustrated DJ en- 

graving*. 4td r ■■■’.;’■ *•* 00 

Ros«.— Steam Boilers. A Practical Treatise on Holler 
Conatructlon and i ^ am in alien. TO Illustrations. km,. $3 BO 
Elaho mte Illustrated Circular* of the above Im- 
port nut Book* it (II he mailed to anythin any part of Ota 
World whowiU f urnish hi# whirrs#, 

PS*- Thtahoveijtrttk* sent hy mi-ril free of postage at 
the publication prices to any widrr^n In tin world. 

£3gr~ _t cdtrilr^u© of book* an Steam a mi the Strum 
Ermine, Mechanics* Machinery i A/o-fVjtnfot'* IPorlf, Tortl 
Making * sent oy mail to any dddrem. 

HENRY CAREY BAIRD & CO.* 



Industrial Publlshera, KnoMlerfl and Importers, 

SIO Walnut street, Philadelphia, Pa., U„ S. A. 



j “The Coming Fuel!” 
DENATURED 

ALCOHOL 

: MADE FROM WASTE FARM PRODUCTS 

Will not os plod a by spontaneous oombtLstion. 
la a good insuranee risk. 

Can be extinguished with water. 

Has no smoke., and the- odor, if any ? is sweet. 




giveft all the facts — tells how to manufacture — 
illustrates apparatus, with, new law 
and Government regulations. 



Sent postpaid on receipt of $1.00 

202 Pages 33 U lustrations— doth 

SPON & CHAMBERLAIN 

123 P. M. Liberty St. New York 





NOW 



€L The above illustration shows the Late Fionl of Chicago as it is to -Jay. Only a short time ago the entire strip of 
ground could be bought for a few thousand dollars. Think of the immense opportunities in a country where such 
tremendous changes are possible in so short a time. C, What are you doing to improve yourself ? If you are an 
engineer, draftsman, mechanic* of merely a young ambitious man who wants to go ahead t this is your chance* 
The trained special 1st must keep up-to-date in his profession. He must be thoroughly conversant with the blest methods 
and ideas. He cannot stand still and succeed. To such a man the 

CYCLOPEDIA of DRAWING 

will be invaluable. Compnting 4 volume, each n early one foot h if h, it crams into its 2,000 pagej of instruction 
matter more real, practical, sound information than was ever before put between the covers of any book on Drawing. 

It is a complete, authoritative reference library for the Technical man who wishes to use it for consulting purposes, or 
to ’* brush up p, on his weak points. 

It is also thoroughly practical for home study work In Drawing, Every chapter is complete in itself, every subject 
is thoroughly analysed , dissected and discussed by competent authorities. It entirely free from purely technical descrip- 
tive matter so easily misunderstood by the layman. The books are compiled from the representative in Btraction papers of 
the American School of Correspondence* To introduce the school’s courses, for the next BO days on .y we are makin g 
a special 

HALF PRICE OFFER 

SENT ABSOLUTELY FREE FOR EXAM1NATJO 

Merely aak us by postal card ot letter to Send you a set of the books by prepaid express. Study them carefully . If 
you. are satisfied that you can get $12,00 worth of information out of the books, send us $2, 00 within ft days and $3 ,00 a 

month thereafter until you have paid $12.00, THE REGULAR PRICE IS $24.00, otherwise notify us to send fifth, hooka 
at our expense* You do not risk a penny on the transaction. 

The mart who is dissatisfied with his present position, salary or surroundings ean use this advertise- 
ment as a stepping stone to a career embracing better pay. better future, better hours, better work. 
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SOME QF THE CHAPTEkS 

Mechanical Drawing — 
Let ter lxi u — t .emu tstrical D raw- 
1 1 1 u — Or s ] 10 b rat.’ 1 l Lc P r dec t ion — 
Intersec lion n d Develop, 

meot — Isometric Projection — 
A re ill ten turn l Letter Log;— Ren- 
der! iid in Pen and Ink— Archi- 
tectural Drawing — Rendering 
in Wash — Exhibition Draw- 
ings — Free Hand Drawing— 
i ‘erspectiva Drawing — Planes 
of Projection— Lines of Meas- 
xi r* — Van ishi n £ Poi n t — Par al 3*1 
Porspfidtivfl — Shades and 
Shadow^Use of Auxiliary 
Planes — The Roman Orders — 



Hslfred morocco leather, 
Hew type — gold Stamped. 



Intercolumniaticu — Super* 
posit mn of th Orders— Work- 
ing Draw ints— Machine Draw- 
ings — Cams — Reltinff — Gear- 
mu — Shop Drawings -- Praft- 
iiijj Room Organisation Ma- 
chine Design — Friction and 
L n b r ic at ton — C ene r al Dr aw- 
ing- — Pulleys — Shafts — TLn- 
9 li 11 th in 7— She et M e tal Work-* 
Tables — Problems lor Licht 
G ait® e War k — Co d pe rsmt c h s' 
Problems — Problems in H«avy 
Mela! — Skylight Work— Roof- 
ing — Corn ice Work — M iter Cut- 
line — Problems in Mensuration, 



Printed on best Qualify 
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There’s Nothing to Fear 
From the Elements 

when your roof is covered with 

® 

32 POUNDS COATING 

ROOFING TIN 

In case of fire from without, it does not ignite; from within, 
it soon smothers the flames; wind cannot get under; rain can- 
not beat through; a snow load — the worst of all pressures— 
creates no damage, while freezing and hail will not crack or 
destroy this superior commodity* 

Think over all other roof coverings and see if such claims 
can be truthfully made for any of them; then take into consid- 
eration the moderate cost and long life of MF Tin, and decide 
for yourself which is the most practical material for you to use* 

Our booklet, (t From Underfoot to Overhead,*’ tells how 
MF is made. We want you to have a copy, and will gladly 
send it if you will write us. 
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The attention of prospective advertisers is 
called to the policy of this m agazine in accord- 
ance with which the publisher waives all claim 
for payment of any advertisement appearing in 
any issue where the number of copies actually 
printed and circulated is less than the number 
printed on the front cover page. 



The Index to VoL VIII, 1906 Popular Mechanics, is now ready and will be 
sent free on request P Bind your magazines and have a fine volume of current history, 

n/d kiira A fdTi, iK.MSr* , **, j-1 Pjii» at IS AA^h 
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AND 

DIAGRAMS | 




Contains 603 pages* 
over 400 diagrams and 
11 lustra lie ds. printed on 
fine paper, size 5&xfl)£ 
Inches* with generously 
go t A btedlof. Efghly 
endorsed* 



Do you Own an Automobile? 

Do you Operate an Automobile? 

Do you Repair Automobiles? 

Are you Intending to Purchase an Auto? 
Are you Interested in Automobiles? 

If you are* an early purchase of the 1907 edition of "‘HOMANS’ 
SELF PROPELLED VEHICLES” will prove a good Investment, 

This work Is now the accepted standaf d, out ho practlcaj care a nd 
management oil motor cars— ox plaining t be principles ol const Mic- 
tion and operation in a dear and helpful way, and fully lltustra'ed 
with many clin grains and drawings. 

The presentation of subjects has boon determined by considera- 
tion of tbo needs, of the roan behind the wheel. It is clear Eind con- 
cise In Sts treatment, and comprehensible to the most Inexperienced 
autoinoblllsl, at the same time it Is so thorough that, iho expert will 
leant much from Its pages. 

This good book will he sent to any address in the world, postpaid, 
upon receipt of two dollars, or if desired, will be sent on approval 
to be paid for alter examination. 



&BW DORP, S. L, N> r., OCT.* V, 

I mwsf say if fa far and away ahead of anything 1 hare 
teen in (JUelftwr, 

27te chapter on timing engine# i* t north five times the 
price you ask t and, in fact* everything is cm neat and no 
trimming. 

EncUxfM pim*e jfbkl fhe tiw rtoltaro (f 2.0o) ft*r fowJt T nnd 
many thanks for Us many helps contained therein* 

Wishing you nil the atu'er** won art Ijonerffy deserve, I hey 
to remain. Very truly your*. 

MIDLAND AUTO A BICYCLE HE PA TH SHOP , 

ZrCOrt I. Iirit ton. 



Send lor catalog of Machinists’ Books 



■FREE to POPULAR MECHANICS READERS- 



To arty reader we will send free* for a limited rime 
only, o copy of the above work, subject to approval, to 
be paid for immediately after examination, or returned* 






M 

'i 



MAIL TODAY 



P.M. MAY 



Kindly mail me copy of “Homoas 1 Auto,’* and if found satisfactory I will 
"i immediately remit %2 or return book to you* 



1 

1 

1 

* 



Name. 



Address... 



1 Date, 







Theo. Audel & Co,, Publishers, 
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MECHANICALLY HIGHT. 



HIGH 

GRADE 



MODERATE 

PRICE 



Built to satisfy those who want a 
light, well constructed and designed 
Touring Car at a moderate price. 
It will go where big, high-powered, 
heavy touring cars will go, with less 
tire trouble and at a lively pace. 
Because it is well built, of first-class 
material and workman ship through- 
out, it i# reliable, and upkeep ex- 
pense is slight with proper care. 



SPECIFICATIONS— Four cyllnderrerttcai en- 
Bfl»24-bors<5 power, water cooled. lO^Inch wheel 
ise; SMnch w heels, t WOO pounds, Kn- 

i i rely mini pn M>f* ¥ f ] lly < -c|ii i p pert wit ti t -1 neb leu s 
in \ r ror headll ;i □ rt ue tierntor. J^rtce ft^OQ. 



fdn 

foliS 



AN ECHO of the BUFFALO SHOW 

Read what the Rrtchevter new^pajKrx ttaid of Mwa Tmtn'r'x 
jterf or mance (Feb. 2&th fautiitg); 

f AST TRIP THROUGH SNOW BY LOCAL CAR 

Iota Tourer Drhte ff*» Kaffels ta Beclwsttr Ja heard Tint 

■fc run from Buffalo to Jtr^hcifter made yesterday hy notnit juiujuvo- 
bitutu in tr Mora Tourer through Hm»iwtw. Lenuini; UuiEaln at fi n'clnck: je. - 
1* rday ni4rit rriie, alio c*t, drlvta by W, II. Birdnali, r«icli$i! Bauvl n *t (MI 

LIT., Wilrm Ray lIulL* took tlj* wIilViI to idiot 11 l* tarfai thiidly, It atflved 
here At 1Q:JS tiVtoi'fc, uiiikintf a ■‘vll i ark ab La run Jar pnHli n Ji^til Cir. 

Tti n •dirt in UiiITaIA wu iv trussed IiJf A. Y. Ilart and Mr. Htaaviila, itkid 
[be rim fill by William Ull^ Ud Hobart Tliainpi-mn 
Tbfl trip Tan mad# to MllL« an argument whifll »n)K k 01 >)Cg local autnmo* 
biliiLp Ufl on tfco w»J ta Lb a Buffalo antnmobi l« ihoa. H. It. Mara 

mad* tii* Klaicnifl ni that th* Mora Tourer bad (wyn run to Buftahi for ahr.w 
[ ■ni[ui>i!i Lha work rrciTiOua In 1*0 I .-i.iTf and a half, and UlferHl to rLcjiili-* 
cal* til* trick Lt> iul'iij lbo*i alui (Urn hied lha rteleiiitnl 
At the rlnim of tJL« Huff ala ehow the car wai started on ita return trip, and 
made it In th* ti in* efcn.tr A. The Judfc* at tba finish declared thla mm ihu 
nw’st wonderful aecom pliabtneuti no recast Pmr- a cat so light a* the M -re. 
It ia believed that, conaLderiiiB tha weather conditioai, the run eBtabliifcea 
a record. 

The Mora l» a Hirflie*ter made ai, Witcl ranges the abowlnp one that Wa| 
aulomoblliirte are proud of. 



MORA MOTOR CAR CO., “S" Rochester, N. Y. 



Works at Newark, N. V. 



Offices; Rochester, N* V* 
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HAYNES 

RELIABILITY 




Model Ti Haynes Limousin? 



The makers of the Hiiyues have been develop Lift 
their car for 1$ y*a m. They know their car through 
and through, \ ear after year i hey have seen their 
old cars come back after varied use as id have spotted 
here and there chances for Uuprovements, 

Their experience has developed for IW? a ear that 
can be safely advertised for reliability— a car that 
can be fntfted, It contains no parts nnt mode in the 
Haynca Fart^ry, no principles that are unfamiliar to 
the Haynes designers* 

In these days, when every blacksmith Is buying 
par fa and assembling cars under a private trade-* 
mark, trie fact that the Haynes factories really make 
everything in their car Is a guarantee of Haynes 
reluibUUy* 




MutliT V* Vanderbilt Speedster 



The Haynes Standard SO IL F. Touring Car for 1907, 
Model **T F " the highest powered shaft driven 
car fatifh Price* $3,500. 

Send at once for full Information and advance 
specifications, Address, Desk F-P. 

HAYNES AUTOMOBILE CO., Kokomo, Ind. 

Oldest Anttfltiftk Mao^lietifery li Aatiiee. Hrmlieri A.ULI. 
New York — 1715 Broisfftay* Chicago — 1420- Michigan Avc. 



HAYNES 



SUPREMACY OF 




>TAHE EASIEST running wheel made* the Raqycle 
-*- has 21 -S 4- /css pressure cm the bearings than any 
ordinary Bicycle, Our pamphlet— *' THE THREE 
RE ASONB' p — contains a. complete solution of this 
POW E U'PR 0 BL. E H so Int CrCsti n g to c > cl i sis, S e nd 
for it, and if you can prove the figures wrong, 

We Will Pay You $1,000 




With /cast energy yon can travel farther on a Racy- 
cle than on any bicycle. IPs all in the Crunk Hunger. 

Wo make no Cheap Recycles, hut 
YOU can get yours cheap by 
securing ns an agent- 

?!c*m!f'll 1907 Catalog and “TlIH 
Tkabk Hbasosn” Amt for 
ilATiip — s K S' T F If K B— if yrtu 
mention (li lx lUibll Cat inn. 

THE MIAMI CYCLE <£ MFC. €0. 

Middletown, Ohio, U-S. A. 



DO YOU WAH 

To Represent 
Popular Mechanics 
In Your Own Town 
Or Place of 
Employment? 

The Compensation Is 
Liberal 

The Work Not Difficult 
And Will Not Interfere 
With Your Present Duties 



POPULAR MECHANICS, Chicago 
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Perfect Water Service 
Everywhere 



No matter how far you may be from a natural or artificial 
water supply “no matter where you are located, or whether 
the climate is hot or cold, you will find the Kewanee System 
efficient and reliable in every way. 

The tank, made of heavy steel plates, is generally placed 
in the basement or buried in the ground. It does not disfigure 
the landscape, cannot fall or blow over, is protected from 
extremes of heat and cold* and gives you water of uniform 
temperature the year around. 



is a complete water service, as practical for the extensive 
villa as for the modest cottage. It also makes possible a 
perfect water service where the city supply is impure or 
unstable. The Kewanee System has revolutionized the 
possibilities of private water supply. 

Our Illustrated Catalogue No. M, shows the Kewanee System 

of Water supply implied * , farms, country and city residences, public 
buildings hoKpiuk town fay duha, apartment houses, ftky 
manufacturing 1 plants. village and tuna!! cities. If you will toll us 
your water supply problems, wo will send it to you free of cost, 

Kewanee Water Supply Co„, Kewanee, Illinois* 

New York 
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PuVVLAU MECHANICS ADPJlRTI&ING SECllOS 




arc accurate time and labor saving devices for meeting 
mechanical needs — short cuts through mechanical difficulties — they are recog* 
nized by amateur and profession aS mechanics ms the standard for accuracy, 
workmanship, design and finish. Send for free Catalogue No. 17AP, of the 
largest Line of fine mechanical tools. 




THE L. S. STARRETT CCX, ATHOL, MASS., U. S. A, 






WHAT’S MOST IMPORTANT? 

In connection with the fastenings you make to 

BRICK, STONE, TILE OR MASONRY ? 

The time and trouble such fastenings require to make? 

The size of the hole required for insertion? 

The appearance and finish of the fastening, once made? 

The reliability and permanence of the fastening? 

THE STAR EXPANSION BOLTS AND ANCHORS* 



Save 50 Per Cent in Time, Labor and Expense 

FOR INSERTION, they require the smallest possible drill hole — that's Time and Labor Saved, 
ONCE INSERTED, Star Shields or Anchors operate quickly and easily to secure a firm hold 
which may be depended u pan. 

THE FASTENING, when complete, presents a neat, clean appearance, not obtainable by the 
i use of other bolts. 

There must be Jorft# reason why U* b . Government Engineers specify Star on their important 
contracts. Are YOU as familiar with these bolts as you OUGH 1 to he? 

CATALOG AND SAMPLES ON REQUEST 

STAR EXPANSION BOLT CO., Stfjgfc”"* 
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HEALTH MERRY-GO-ROUND 




Makes your 
Children 
Strong and 
Happy 



Tlie HEALTH MERRY -GO- ROUND combines the two essentials for children— Health and 
Pleasure. Operated by the hand and foot lever in front of each scat. The exercise is the same 
as rowing, and brings into play every muscle of the arms, lege, back and chest. These are 
strengthened without straining. The lungs expand from the deeper breathing, and the happy 
child, thinking only of pleasure, at the same time is made able to resist the attacks of disease. 
Write for illustrated catalog giving full particulars. 

Health Merry=Go=Round Co. 

DEPARTMENT 30 QUINCY, ILLINOIS, U. S. A. 
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Popular Mechanics Shop Notes Series of Year Booh 

One of these books is issued the first of each year, and 
is a reprint of all the articles which have been pub- 
lished during the year past, in our “Shop Notes Depart- 
ment.” Three volumes of the series are now ready. 

200 Pages Vol. I, “Shop Notes for 1905.” 385 

228 Page* Vol, II, “Shop Notes for 1906 f ” 555 Illustrations 
228 Pages Vol, HI, “Shop Notes for 1907 580 Illustrations 

THE PRACTICAL EXPERIENCE OF HUNDREDS OF 
EXPERTS CONDENSED IN THREE VOLUMES 

•f These books are a perfect gold mine of information for 
every one interested in mechanics, or who uses tools 
for pleasure or as an occupation. Of equal value and 
help to the professional mechanic and the amateur. 

These articles are the cream of the experience of years, 
of hundreds of the most successful mechanics in the 
country. There is nothing on the market equal to 
these books at five times their price. 

•Ij The Popular Mechanics Shop Notes Series TELLS EASY 
WAYS TO DO HARD THINGS, and like Popular Me- 
chanics, is “Written so you can understand it.” 

«i| These books are indexed very fully and with great care. 

€[[ The subjects treated cover every department of mechan- 
ics, with useful time saving “kinks” for engineers, fire- 
men, carpenters, machinists, plumbers, painters, iron 
and wood workers, electricians of all kinds, masons, and 
in fact all the trades. Special attention is devoted to the 
latest things, such as producer gas, cement working, etc., 
etc. 

Each volume contains entirely different matter from that 
published in the other. A set of these books covering 
several years will make an encyclopedia of priceless value 
to the owner. 

Price SO Cents per Volume, Postpaid 
POPULAR MECHANICS, 

In ordering, state which volume U wanted. 
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WILL GET THIS FINE HOPKINS & ALLEN 

AMERICAN MILITARY RIFLE 



21 Cal. 

Long Rllle Cartridge 



Will Adjustable Leaner 
Sliag Strap and Field Cleaning 
Outfit Complete 




men everywhere 



Bo you know what President Roosevelt and Gom 
Lord Robertas Commander-m-Chief of the British Army, he \ e 
said about our young men learning to handle a modem military ride? Young 
are taking up the President's advice and trying to got hold of a military gum. 



DESCRIPTION: This HOPKINS tic ALLEN AMERICAN MILITARY RIFLE is the very rifle You’ve 
been looking for T It is modeled after the Rrag-Jorgesen and English Military tifles even to sling strap 
and swivels and adjustable military sis his, The rifle is4lMmclie& long, with 24 inch military barrel ana 
military stock of finest select English Walnut with real English military Pistol grip* 

ACTION is the approved military bolt pattern, with ejecting and patent release Spring: which enables you to remove 

bolt in an mMantto clean barrel — or, if desired, In dlinrin III# 1 cun In catr of eiiyUirf *►,* enrm^ SIpHTS are 
improved military pattern scaled up tn ^00 yards and furnished wiLh graduated wind plus*. HAkHEL is made of nhe fi L k li power 
title steel, dalibreil for 22 lone nmi cq r( rid ge $ faltho'ifth 22 ]uii|f or abort Can be Used) and rilled will) our lie w patented improved 
increase tvtisi. STRAP U «f tousrh strmig bull's hide leather with brass military clutch and catch button, MILITARY bUTT 
PLATE lias regulation trap-door qmj cell ComainiftE Complete cleaninsf Outfit, the sam* as a regular army pun, 

Til |» Ik t lln fti-nt ronl .Ullllnn lllAn, In falllirv. muTiiifiielti rnl by nn AniSriCSIt FlreariNH Campstty, mail 
klirli>irriid(' fentureH mill miifinry iipperinipii'f wlU tnnkc It populnr whi'n^ern HH*‘1 n *iwi L d, 

Ilf HIT FOVKH AT YEAKHKT IkFlLKIti \\ TUTfE V* irtlLKt I'. Fflll SIS M’K WlbL fiKSI D HIILI1, fiTHAP 
A\H < I.H-VYl'tlG tHfTHT COnPLUtli, A\li tI AltAVI Kl NlPK UKLlVbltY AM* COMPUtTK SATISFY- 



Hudrrii IHIlLirj fUifli I* 
H'ilJi .4 iitopt-if fr 
A(i) !n^r r r, Alt &rrr ht Gnjt 

an i .1, h uir- i'Jj-, (i'r vtii.jf. ,/ 
Kind 1 Ij'juiif. JdjujTfd as'.- 
CicrpT-tll ft> 





Tltl.V IS? KlTItV UI^PKCT, 

H’rittf&r i? Ilf mV Jj Cn" Hn Me (end Gifialoyui "'/iw 1'dO" , FfiF.R — (Ac marf iirfi>- 
/arfifrp fflit-r rrittUoyn* iumvr i» A nwrini — nfrrr t fcr &e»f frrticrt mul 

nnnpIfJt I for, (Hptt j^u rSjuTt JenaulrAjc ikt^ TuidT nf Jtrtdrtn. MVfli tafajj. 



THE HOPKINS & ALLEN ARMS CO* 



Dept 32 Norwich, Conn., V ■ S. A, miumwy *<?!* Boh 

i o\m>v orrit Ki Ffiirtury Sannre, bondnn ij£uh% ^iiSTta' 

Laryert Hjfr*. flujh Grntfe ftynelsr Priced Firearms <n the World fi . JfTrr or tfU3 , j n 

Mfra. llupkiiiH £ Alien 1$ Shot S3 OaL Military Kep?atoP 




Peerless Kitchen Boiler 

Greatest Water Heater 
on Earth 

Hot water when you want it, as hot as you want 
it, in the quantity required, at the smallest expense. 
Hot water — 2 minutes. Hot bath — 2 cents. 

One Peerless Kitchen Boiler will supply sufficient 
hot water for the home, restaurant, hotel or any 
other place where hot water is required in large or 
small quantities, without any other connections. 

Ask your Plumber. Call and see it in operation, 
or write for catalogue, prices and discounts. 

james McCartney 

Inventor and Manufacturer 39 State Street, CHICAGO 

Cable Addrtts P«rless Telephone Centre! G20£i 
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POPULAR USCSAN1CH ADVERTISING SECTION 



HOW TO BUILD 



DYNAMOS AND MOTORS 



PRACTICAL BOOKS ON CONSTRUCTION 

BY A. Z. WATSON— 



Haw to Wake a &G Light Dynamo or 4 H.F, Motor, doth SO-SO 
How to Mike a I H, P. Motor or Dynamo, " -SO 

How to Make a % H. P. Motor or Dynamo, “ -SO 

How to Make a h H. P. Motor or Dynamo, " -SO 

ROUGH CASTINGS fOR ANY OF THESE MACHINES 
Howto Build a I Kilowatt Dynamo or I H. P. Motor, etc lh $1.00 
New- 1907. Latest Design. 

ANY OF THESE SENT POST PAID ON RECEIPT OF PRICE 



ELECTRICAL I1HDB00KS 



tO CENTS EACH 



I, Hnw to Mutt * Drutnio 
3, How to Mike ■ Telephone 

3 , How to M-tke SO Electric Sftul*? 

4 . BuW to Mike ■ Sloniro Hallcrf 
Or Bi* "-j M:iRb a Wjmihunt 

n*ctrif M-Khlre 

G. flow to Hake • Magm'fci Ma- 
cli I tie 

7 . How (c Kakn A Medical 

Udei I.'ciiI 

Bo* Id HAe o Pocket A*' 
cum u tutor 

How to Mak e & Fta n pc- Battery 
HoW lo Xtki * Yoltmatc-r 
3 1. Howto Mata a tiilvoncmi^ter 
14 How to Mn.h A Ha ml Oj plain* 

13 . EJekw to Mike a Ttikiet M.t- 

chine 



B- 



(. 

Id. 



14 . 



24 . 

V*. 

26 . 

21 . 

23 



Ho* to Mike a 1-8 H. F. Dy- 
nwno nr Motor 
How to- Make a Tor Motor 

HoW to Make All kl-nClriO Bril 
W Mnle * Ttltinpb la* 

■tin men t 

How In Wind A rmium 
How to Vi'.jid Pleld-Mafi-brt* 

H *W to Make All AlrmicLjr 
How to Make 4 THujnntwt*! 
Motor Rotation 

Ho>w to Wake ad. Electric Sold- 
erlnif lt>’ii 

Ho » lo Mini e ad Klf ctrlc Heeler 

HofV bi Kllitn Hire. yumirti 
Hi it lo M kts Hand Feed Ait 
How to Make a J hip g> Siui rh Cfci 1 
Uow s-j Mule u l< brutal 



BUSIER. PUBLISHING COMPANY. Dept. 5. LYNN, MASS. | 




HOW TO JOIN 
THE NAVY 



Chief Petty Officer. 
U. S. Nary* 



If you are interested in what the Navy 
has to oiler young men of good character, 
call at, or write the nearest Navy Recruiting 
Station. Information regarding enlistment 
in all the various trades will be furnished 
you, whether you are ready to enter the 
service or not. If there is no Navy Recruit- 
ing Station in your vicinity, write to the 

BUREAU OF NAVIGATION 

NAVY DEPARTMENT, WASHINGTON, D, C- 

for circulars and addresses of Recruiting 
Stations. The pay is good, the life is health- 
ful ' food wholesome, and sufficient in 
quantity ; and for deserving, ambitious men, 
the opportunities for ad /ancement in pay 
and rank are excellent* 




Petty Officer, First Class 
U. S. Ka^y. 




Less than 
Half price 



For all standard mates of Typewriters. Not impaired but 
Factory rebuilt, guaranteed name &h new. Every machine 
warranted for one ye&r. Write un for prices before you buy. 

Rebuilt Typewriter Co. 40 Dearborn St, CHICAGO, 




TYPEWRITERS MAKES 



AH the Slimdurd Metilnn HUH) or liKSTfclt ASV- 
WIlfcltK Bl KtnM H'ra’S PHIL Eft, nlluwiQf HKNTAL 
TV .1 M’l.V us I’UF'E. ShL] f.f.i with priviltg* of 
ex ■ l in i n at i c~'Ti . Writ* for IJUiftriOcd CaUI^ 

TttrBWUITKJth H IHJJEll!*, StS USillle gu.LBlCAtiO 



BUSINESS OPPORTUNITY 

Men of lIiLtilu.ti»» interested In ti new field for making rn-mey, 
will find In our proposition wbat they are Hacking. We have ji 
N ew Plan in the Mail Order Line that will plesje those seek Inj: 
a gfjod investment with large pr^ Hi a- A Fort uim for the rlelit 
penwin, The F, U.Alileu Co. 1 K- 4 tti St. H (_ ltirlunal i.O, 




“GEM” ADDING MACHINE 

TREE 10 Days* Trial, Charts Prepaid 



With a RESETTING DR VICE tbjit clears the dials to nero In- 
stantly, A High dorado MorlmiiiCEtl Production* Does the work of 



hlKhprteeti mac til nos. 



tlapted for various uses. Guaranteed Tor two yearn. 
Catalogue Free, 



UTOUiTir i nmvn u irinuc 



tea iu b.J. jTIi.. 
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(Actual $ 97 t} 

umm tire 

l&DJCATQB. Price $1.00 




“Elite 

Junior" 

Spring' 

Motor 

md*s 

Automobile 

"Weight 

S5fK>UDd& 

Price 

$ 175 “ 



'With Standard Indicator 

Price $6.00 



STANDARD LOCK SWITCH 
■ Price, two keys, $3.00* 



SKINXKR ROTARY TRIPLES AIR PUMP. Enjflne driven 
with St-tiudartl Indicator. Thirty days’ trial. Price $30. 



Standard Auto Supply & Mfg. Co., 

WRITE FOR CATALOG, 



20 BROAD ST* 

NEW YORK 










non 

n*m 



2000 

- : r . * A * . : * 

un i filial vti 
PIIRA^E^ 

OP rPL AY~ SrCNS 
S.WQW CA^OS 
ANP POSTERS 



Valuable Boots for Letterers 

Modem Show Card Lettering, Designs, Etc. 
nr m m revised edition 

A practical treatise on Up-to- Date Ten and Brush letter- 
ing, rUIuk t ns t ructions respecting many styles of letter! ng, 
position, movement, shading, spacing, designing and ar- 
raiigciuent; with Illustration!* oflargo and small letters Of 
each alphabet, together with a full analysis and diagram for 
making neat and prominent figures off-hand for Price Tick- 
ets, etc. 

Over 15# il lustrations of finished show cards and price 
tickets are Riven, with practical Instruction, outside of & 
Urge variety of standard 
show card alphabets. 

This book Is far be- 



vend anything ever published In this line. It contains ftolld, practical common sense 

instruction — n hook that la fme from Htisuird theories flJltl mystifying Mntii andcoH' 

talus 2,000 advertising Phrases for Card Signs, Fosters, etc. 

The price of the book is hut $i .00 delivered to your address. If you find book not 
as represented, you have the privilege to return the same In good condition within 
three days. Mid I will return the money. 

Address W. A. THOMPSON, Pontiac, Mich. 



New 1907 Prospectus 

Mailed FREE to All Interested 

The accompanying Illustration shows a small outline of the cover page design 
my new catalogue. Jt Is printed and Illustrated throughout In throe colors, and con- 
tain ^ a good substantial idea of what niy course of instruction will do for anyone inter- 
e*ied in making SHOW CARDS THAT DRAW BUSINESS, 

If you are Interested In practical Pea and Brush Ictteries— the kind that Is full 
of Ufa ami vim— write for my new prospectus, iV& IRE E and w ill bo mailed postpaid. 

Address W, A* THOMPSON, Pontiac, Mich* 

KBtAblif!b«i«l ISO 5. 
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What are You Worth 




From The 

NECK 



VP? 



It is estimated that the average man is worth 
$2-00 a day from the neck down — what is he 
worth from the neck up ? 

That depends entirely upon training. If you 
are trained so that you can plan and direct work 
you are worth ten times as much as the man who 
can work only under orders. 

The International Correspondence 
Schools go to the man who is struggling along 
r>n small pay and say to him, “We will train you 
For promotion right where you are, or we will 
qualify you to take up a more congenial line of 
work at a much higher salary. 11 

What the I, C. S. says it can do, it will do. 
It has already done it for others and will do it for 
you f if you only show the inclination. 

Thousands of ambitious men, realizing this 
Fact, have marked the I C, S. coupon, and 
multiplied their wages many times. 

In this day of demand for leaders, a 
young man ought to be ashamed to be 
satisfied with the small wages when he 
has the I. C* S. ready to qualify him for 
a higher salary, 

Mark the coupon at once and mall i t 
You need not leave your present work, or 
your own home, while the L C. S. pre- 
pares you to advance. 

Back your trained hand with a 
trained head! It pays big. This 
coupon is for you. Will you use it ? 



Inter nation a I Correspondence Schools, 

Il» a 87S, HTiU VTll-N* pa. 

riw; explain, wlllidiit fiirilo-r ubl I nation on my put, 

JtuW 1 ran qualify Tor A lnr^T 'ill Hit- frtjBi- 

Lion tif fore which 3 lucre maTsiU X 



Il'Krk keeper 


H-ncti nnlf a 1 ItriiflNutBii 


Stvnuf ru |i li fr 


IVkuhiim 1 1 nifimrtr 


l dir r,r i nh.'iil.’Iic 111 r|Ef p 


Klee. UehHiiji *iipl. 


( (ird \V rlfrr 


Hei-liab. f.U|tlll^r 


Mlnduw Trimmer 
Cqmmppftul Tj»W 


■'upvtjqr 

h r m .1 L a a n rjr rmtSinTf 
Uvl! Kiiflnepp 


1 Llll-a 1 nilnr 


1 6 u 1 T itl ms 1 oil 1 ntclor 


Uij) ^tpvfet 
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V rrh f t-t-ef 
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BROAD QAUQE RAILROADS? NO! 




This remarkable pile of worn out car wheels and old trucks contains hundreds of wheels. 
They were taken out from under coal cars by an Ohio railroad and will be broken up and 
remelted. The wooden cars to which they belonged were also destroyed and will be re- 
placed! with steel cars, of much larger capacity- If all the railroads should change to 'Tft. 
gauge there would be hundreds of thousands of tons in similar scrap heaps from the Atlantic 
to the Pacific, 



The most astonishing statement 
made bv Mr. Harrimnn in his evami- 
nation before the Interstate Commerce 
Commission was his remark about 
(hanging the standard gauge of our 
railroad tracks. Up predicts the pres* 
cut gauge of -I ft, in. will be in- 
creased to ti ft. and ears made 2 ft, 
wider. 

Every practical railroad man in the 
country from section foreman up to 
general manager knows this is a prac- 



tically impossible thing. For 5<l years 
there was experimenting with the gauge 
and a 3-rail track to accommodate in 
nne train the cars of narrow and stand- 
ard gauge lines was no uncommon sijllit 
as recently as 10 years ago. The nar- 
row gauges have disappeared and the 
few 5- ft . road s h a v e na r ro \vo< I to stand* 
ard. The best, judgment of the rail* 
road profession has decided- in favor of 
the 4 ft. 8^ in. 

To change this standard would mean 
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the rebuilding of practically every mile 
of main line and sidings in the whole 
United Stales; ; roadbeds, bridges, tun- 
nels, trestles, embankments, all would 
have to he enlarged. Engines, ears, 
depots, mu [id houses, turn tables, 
switches would ail be changed. Mil- 
lions of dollars invested in repair and 
construction simp machinery would be- 
come useless? * fn fact, the revolution 
would so permeate the whole railroad 
fabric as to produce a physical and 
mental chans. 

There was a G-fl. gauge once in this 
country — the Erie railway from Jersey 
City to Dunkirk — but as soon as it be- 
came a connecting line the folly of its 
gauge was remedied. What is needed 
is not wider tracks but more miles of 
present tracks and greater care in 
operating them. 

» * -♦ 

MAMMOTH BREOGE BUCKET 

The accompanying illustration is not 
a picture of a mammoth mortar for 
coast defense, but belongs to die peace- 
ful occupation of harbor dredging. It 
is one of the many buckets, or scoops, 
which connected one to another form 
an endless chain of excavators. The 
bucket is shown resting on tire drum 
which is submerged to the bottom, and 




Capacity 54 Cu- Ft* 



each bucket brings up 54 cu, ft. of bot- 
tom at each trip. The “David Dale/" 
a big dredger built for the North East- 
ern railway of England, specially to 
deepen the harbor at Hull, is equipped 
with these mammoth scoops. 



TELEPHONE NUMBER FOR TELE- 
GRAPH ADDRESS 



Telephone subscribers m Austria- 
Hungary have hit upon a bright idea 
for reducing telegraph charges. Over 
there each word in the address is 
charged for ns part of the telegraph 
message. To reduce this expense 
people register their telephone number 
with the telegraph company and advise 
their correspondents to use it instead 
of the name. In this way an address 
such as Editor Popular Mechanics, 160 
Washington St,, Chicago, which would 
count nine words if paid for, in this 
country, would he reduced to Main 
2682, Chicago, which only counts three 
words there, as a number and not each 
figure goes as a single word. 

• — — 

PRISON-MADE SIGNBOARD S 



There is a poetic fitness in convicts 
furnishing the signboards which shall 
keep other people in the right road, 
but the superintendent of New York 
state prisons seems to be the first man 
to discover its economic fitness. He 
has promised to have them made in 
Clinton prison for use on all the state 
highways. 

» ♦ ♦ 

GREAT STEEL CITY BEING BUILT 



An enormous steel plant producing 
annually nearly two and one-half mil- 
lion tons of steel is being constructed 
at Gary, hid., and to accommodate the 
army of laborers that will lie employed 
an entirely new city is being built. 
Parks, theaters, streets, water and 
sewerage systems, all will be in readi- 
ness for the people when they arrive. 

In the steel plant the machinery will 
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be electrically driven, the gases from 
the blast furnaces being used as far as 
possible for generation of the necessary 
power. In the rail mill induction 
motors ranging in capacity from 2,000 
to 6,000 hp. will drive the main rolls 
and a system of control which is said 
to 1 ya “fool-proof 7 will be employed. 
— ■ » ♦ -» — — 

COAL REPLACES OIL FUEL IN 
NEW ORLEANS 



The prospect of a permanent substi- 
tution of petroleum for coal, with 
happy release from smoke and cinders, 
seems to be another iridescent dream. 
At least the big coal contract recently 
closed by the Southern Pacific If. E. 
and Steamship Co. is a big pointer in 
that direction. The contract calls for 
250,000 tons from Pittsburg, to bo 
delivered cm the wharves at New 
Orleans. 

This fact is the more significant 
because the Southern Pacific made a 
strong effort to substitute oil for coal, 
changing its locomotives and burning 
large quantities of the liquid fuel But 
the increase of price, due to a growing 
scarcity of oil, seems to bare forced 
the railroad to abandon the project, at 
least in New Orleans, 

♦ * » — — 

BUILDING 48 STORIES HIGH 



740 Feet from Bate to Top 



Unless somebody starts a new and 
bigger one before we can get this arti- 
cle printed the highest building in the 
world may be declared to be in New 
York City, where a tower is being added 
to a building in Madison Square* From 
the top of the building proper a tower 
75 by 85 ft, will rise to a height of 
492 ft, above the street, from which 
point it will continue in pyramid form 
and be surmounted by a cupola 058 ft. 
above the ground. The tower will be 
used as offices. The illustration is 
photographed from a model of the 
structure. 

The tower will contain 8,500 tons 
of steel or 1 ,500 tons more than the 



Eiffel tower; the steel framework from 
the third sub-basement to the top be- 
ing 740 ft, of continuous perpendicular 
bridge work. The steel columns at the 
base arc 30 ft. long and weigh 45 tons 
each — 3,000 lb. to the foot — and will 
be the heaviest ever made. 




St*el Framework in 740 Ft. Hlffli 
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HOLDING POWER OP A GUY 
ANCHOR 



A guy anchor for telephone poles is 
really a post anger which is screwed 
into the ground and left there. The 
pole is guyed or held by a small steel 
rope, one end of which is fastened to 
the pole and the other to the anchor. 




The holding power is something sur- 
prising. 

Tests made by Prof. Carpenter, of 
Cornell University, show that a 5-in, 
anchor, when bored into the ground 5 
ft., will hold 12,000 lb. j a 6-in. anchor. 

15.000 lb.; 8- in*, 2-0,000 lb.; 10-in., 

35.000 lb. ; 12-in., 30,000 lb. 

The cut represents a cross section of 
clay through which the helix of the 
anchor lias been bored. For the sake 



of dearness the spiral path of the helix 
is left open, as if it had just passed 
through. The results of the tests show 
that the holding power of such an 
anchor is nearly proportional to its 
size. 



OPENS BANK SAFE WITH SMALL 
HAMMER 



The bank at Seward, Alaska, has a 
big safe with a time lock. Recently 
the clock stopped and all efforts to 
open the safe failed. Lock experts 
were brought from all parts of Alaska, 
but none were able to solve the trou- 
ble. Finally after several weeks the 
bank officials, in desperation, loaded 
the big safe on a steamer and sent it to 
Seattle for treatment. All this time 
$50,000 in currency was looked up safe 
and tight, 

When the ship tied up at its dock 
a safe expert was waiting to go on 
board. He simply gave two or three 
light taps with a small hammer, the 
clock started and a few hours later the 
bolt flew back as usual. 




PENCIL CEDAR GETTING SCARCE 



Where do all the lead-pencils come 
from- — S2 0,000,000 of them a year? 
Mostly from red cedar, which is almost 
indispensable for the purpose, since no 
substitute for it has yet been found 
possessing all the necessary qualities?. 
Pencil cedar is the only wood which is 
always sold by the pound, and it is 
getting scarcer while the demand for 
pencils increases rapidly. Measures to 
increase its growth arc being taken by 
the U. S. Forest Service, bu J that will 
take time, and meanwhile the situation 
becomes more acute. A fortune awn its 
the man who shall hit upon a satisfac- 
tory substitute. Inventors, got busy! 
♦ ♦ » 

All the pig iron furnaces in the 
United States produced $400,000,000 
worth in 1006, an increase of 50 per 
cent in four years. Of this total the 
Steel Corporation is to he credited with 
43 per cent, ot 18.6 per cent of the 
total output of the world. 
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FRENCH BATTLESHIP DESTROYED ON SHORE 

Flagship "Jeda” Blown to Pieces in Dry Dock— A Remarkable Disaster 

— Other Notable Naval Dry Docks 




Battleship M Jena” Before the Explosion 



The French battleship f *Jena, v flag* 
ship of the Mediterranean squadron, 
with a rear admiral, two captains ami 
630 men on board, was blown to pieces 
in the naval dry dock at Toulon on 
March 12. It was not permitted this 
noble ship to sink in action, go down 
in a storm or even founder on a rock, 
Taken from her ocean home, propped 
up with great timbers in a dry dock, 
and without even a drop of water to 
wed Tier aides, die was torn asunder 
in an explosion which killed 100 and 
injured 300 men. 

For two weeks the work of overhaul- 
ing had continued; every inch of deck 
and hull had been examined; every 
piece of machinery in gun and engine 
rooms had been overhauled; tons of 
smokeless powder, sheik, torpedoes and 
other ammunition had been safely 
taken on and stored away until the 
'magazines would hold no more. The 
men had finished their noonday meal 
and in another hour the gate? would 
have been opened and the ship floated 



out into the harbor and her voyage be- 
gun. Without warning one of the 
after magazines supplying the 12-in. 
guns exploded from some cause not 
yet known, or at least not made public. 
It has even been questioned whether 
u spark could have been caused in the 
magazine by some stray current from 
a wireless station. 

The men below were enveloped iri 
fire and suffocated with deadly fumes, 
while those on deck in u wild panic 
jumped overboard only to meet death 
on the stones 60 ft below. The other 
magazines could not be flooded because 
there was no water, and, unable to 
execute the orders which would have 
been the proper tiling to do at sea, the 
bewildered sailors were in much the 
same position as a company of city 
firemen would be if brought aboard 
ship. 

Owing to the flying shells it was im- 
possible to open the gates. Those who 
attempted to do so were killed, and 
it was finally necessary to open fire 
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Modem Dry Pock — Water Pumped Out 



on the dry dock gates with heavy guns 
from another vessel outside. A few 
well directed shots tore the barriers to 
pieces and the welcome waters of the 
bay poured in and stopped the ex- 
plosions which threatened the entire 
city. Altogether the disaster was as 
unusual as it was terrible. The “Jena” 
was built in 1901; was a turret ship 
of 12,100 tons, with 36,500 hp,, and a 
speed of IS knots* 

Largest Dock at San Francisco 

The largest dry' dock in the world 
will now lie built at Hunter's Point, 
San Francisco, and will exceed in ca- 
pacity the present docks there, one of 
which is 750 ft long, with 32.5 ft. 
of water. The new dock will be 1,050 
ft. long, 175 ft, wide at the top and 
have 3G,5 ft of water over the sill. It 
will cost $1 ,950,000 and require two 
years to build. 

It will be hewn out of solid rock 
and the sides and bottom of natural 
rock will be covered with cement. 



This new dock will be able to ac- 
commodate two of the largest battle- 
ships in the American Navy at one 
time. The great liners like the “Da- 
kota/ 5 “Minnesota/' “Korea/' “Man- 
churia” and “Siberia" can be docked 
in this gigantic basin and have over 
4 00 ft. to spare. When the nature and 
magnitude of the work are considered, 
the cost — $1,250*000— should he re- 
garded as a low figure. The Navy 
dock at New York cost the government 
over $1,800,000, and it is much smaller 
than the proposed dock. 

The land has already been surveyed 
at Hunter’s Point, and active work 
will be commenced and crowded for- 
ward as soon as the plans are com- 
pleted. 

The Secretary of the Navy recently 
requested the plans of the two dry 
docks now in use at Hunter's Point 
The drawings were made and have 
just been forwarded to Washington. 
Although the company which will 
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(Jtjpjrislik WaldOn FttW'Uiiti 

liattleship “Massachusetts” in Dry Dock— Tlie “Jena” Was in the Same Position 

at the Time of the Disaster 



construct, own and maintain tlie new 
dock is a private corporation, yet it is 
generally imder stood that the great work 
ha* been undertaken with the direct 
and active encouragement of the Navy 
Department; also that this department 
has expressed a wish to haw the new 



dock completed at the earliest possible 
date. 

Strict secrecy has been maintained 
by both the company and government 
agents, hut the whole matter has lately 
leaked out and all the facts are now 
admitted. 
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So great has been the increase of 
commerce of San Francisco that it 
often occurs that steamers must await 
their turn for their periodica) clean- 
ing, painting and repairs. However, 
with the completion of the new gov- 
ernment dock at Mare Island Navy 
Yard, the big double floating dock to 
bv built by the Union Iron Works, and 
the monster basin at Hunter's Point, 
there will he ample facilities to accom- 
modate all the San Francisco shipping 
for years to come. 

League Island Dry Dock 

Naval engineers are preparing to 
rush to completion the new $1,800^000 
dry dock at League Island. N. Y, In 
no other naval station in the country 
will there be a dock that 3s superior to 
this. The biggest ships of the line, 
drawing more than 27 ft, of water and 



of more than 16,000 tons, can he easily 
accommodated within the great walls 
of masonry. At the entrance to the 
dock there has been erected a costly 
power house. Far down under the 
ground, something over 35 ft, arc run 
the giant pipes through which the dock 
will be filled or emptied of water. 
Three great centrifugal pumps, each 
having a capacity of 43,000 gal. of 
water a minute, will hit or empty the 
dry dock. A great fleet of warships, 
it is expected, will be sent to I-eague 
Island for repairs when the dry dock 
is ready for use. 

— — ♦ * + 

Two women made a two hours’ trip 
in a submarine boat, recently, as the 
guests of J. C. Lake, father of In- 
ventor Lake. The boat was maneu- 
vered on the bottom at various depths 
up to 27 ft. 




The latest of several gas motor passenger ears built by the Union Pacific at the Qmahp 
Shops. The chief change in this car Is the side doors. 




POPULAR MECHANICS 



r. 1 5 




SUBMARINE DIVERS RECOVER TREASURE 



With Lives in Peril Every Moment They Explore Sunken Ships 



Lost treasure has always possessed a 
special fascination and lias formed the 
basis of innumerable “thrilling"' stories. 
But no fiction can surpass the sober 
facts of the history of wealth recov- 
ered from the ocean bottom, often at 
great depths and after long submerg- 
ence* hi our April issue there was a 
description of the wonderful perfection 
to which the diving-bell has been 
brought ; here are a few of the more 
striking instances of the recover v of 
sunken treasure by English divers in 
dosed suits. 

From 3. 3. “Malabar” was recovered 
more than $1,250,000; from S, 3. 
“Alphonso XII/’ $450,000 ; from S. S. 
“Kamilla Mitchell,” $850,000, and 
from S„ S, “Carnatic,” $200,000. The 
complete list is long, but these give an 
idea of the enormous value of the treas- 
ures which the greedy waves have swal- 
lowed. and the inducement to invest 



large capital, construct ingenious and 
expensive machinery, and run great 
risks in its recovery. 

The men who do this mining in deep 
waters, at the risk of sharks and 
asphyxiation, are even more heroic 
than the miners who face lire and 
“choke-damp" in the bowels of the 
earth. Think of working more than 
180 ft. below the surface,, encumbered 
by suit, helmet and tubing, and under 
the water pressure at that depth ! That 
was done by the diver An get Erostarbc, 
to secure bar silver worth $45,000 from 
the wreck of the steamer ‘'Skyro” two 
miles off Cape Ftnisterre, Spain, The 
work was complicated by stormy 
weather, strong ocean cut rents, and the 
fact that the deck had collapsed with- 
in 11 ft, of the floor of the cabin in 
which the silver had been stored. This 
made it necessary to blow away the 
collapsed dock with dynamite in order 



[Frvr ffir furls and photographs used in. the preparation of this article the editor is fHrftfbfol 
to Messrs. Sivhfj Gorman Co., submarine Engineers to the British Admiralty and 11 at 
Office^ 
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Rendy to Descend 

to reach the treasure, and this feat the 
diver finally accomplished with great 
toil and risk, and under a water pres- 
sure exceeding T6 lb, to the square 
inch. 

Then there was the ship “Hamilla 
Mitchell/- sunk near Shanghai, with 
specie to the value of $250,000 to 
tempt the adventurous, After long 
searching on the floor of the ocean, the 
wreck was located in 160 ft. of water* 
It. had been “in soak' so long that 
worms had bored through some of the 
treasure-boxes, dollars were lying 
around in heaps, and Diver Rid yard 
worked four hours consecutively at that 
great depth, sending up 64 boxes of 
precious coin. 

This feat was complicated by pirates, 
in true story-book style. The work was 
being done under the shelter of an 
island and the men supposed that they 
were safe; but just as the diver came 
up exhausted from an effort which was 
without parallel, it was discovered by 
the merest accident that a vast flock 
of white sails was sweeping toward 
them from the mainland* Chinese 
pirates 1 

Instantly all was commotion* Ex- 
haustion was forgotten. The diver and 



all hands sprang to the work of slip- 
ping anchor and chains, setting sail, 
and then everybody to the oars, for the 
breeze was light. Now both loot and 
life were the prizes, for Chinese pirates 
believe that dead men tell no tales. It 
was a fearfully close call, but they 
made if. 

The recovery of boxes of gold coin 
worth $500,000 from the Spanish mail 
steamer “Alphonse XII/* off Point 
Gando, Grand Canary, was made dif- 
ficult beyond precedent by the fact that 
the treasure room was in the “run/* or 
after-part of the ship, and below three 
decks. It took six months of the hard- 
est kind of work to overcome all the 
difficulties of the situation. The depth 
was 160 ft., and the underwriters em- 
ployed three specially selected divers 
for the task of locating and getting up 
the mine chests, each containing over 
$50,000 worth of yellow gold* 

These tremendous depths have been 
exceeded, however, by Diver James 
Hooper, who descended to the wreck of 
the ship “Cape Horn,” oil Pk-hklanque, 
South America* The depth was fl4 
fathoms and every square inch of his 
diving suit must have been pressed 
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upon by 8&§ lb. So far that is the 
limit. 

When it is considered that the great- 
est depth of the ocean is about 5 miles, 
a dive of 204 ft. seems pretty small, 
but it is really a great performance 
localise of the crushing pressure of the 
water. The ordinary pressure of the 
air at sea level is 14.7 lb. on each 
square inch, or on the whole human 
body of 20,000 lb. Of course, if tins 
pressure were not exerted equally in all 
directions, on the inside as wed as the 
outside of the body, life would be im- 
possible. Now, when a man goes under 
water its pressure increases rapidly, 
until at ?>Ti ft depth it is just about 
equal to the air pressure. As lie con- 
tinues to descend the pressure increases 
until at 100 ft. it is about 3 times the 
air pressure; at 140 ft., 4 times; at 170 
ft., 5 times, and at 204 ft., 6 times. 

To balance this tremendous pressure 
from without, a corresponding pressure 
of air within the diver's body must be 
carefully maintained by the air-pump- 
ing machines with which his helmet if 
connected by tubing. From this it if 
evident that only strong and courag- 
eous men can stand the strain of the 
diver's work, and that every precaution 
must be observed in both descending 
and ascending, especially the latter. 
The safe rate of ascent from depths 
less than 80 ft, is not more than 2 ft. 
in one second; for greater depths the 
rate must he still slower. There have 
been cases of divers who ascended rap- 
idly through fright or carelessness, and 
on reaching the surface they exploded, 
the blood pouring out from the open- 
ings of the body. 

These are but a few pages from the 
true story of these “toilers of the sea.” 
Here the prizes for toil and danger are 
scarcely to be exceeded anywhere. It 
would be another long story merely to 
recount the ingenuity and capital 
which have been expended on the prob- 
lem of locating and securing these 
prizes, or to name the treasures which 
the dark, un fathomed caves of ocean 
bold still out of reach of the searching 
hands of men. 




Telephoning to Diver 



GOVERNMENT WAR BALLOON 



Leo Stevens, the well-known aero- 
naut, lias just signed a contract with 
the War Department to furnish a big 
balloon and to conduct experiments 
with it at Fort Omaha* Neb. It will 
cost in the neighborhood of $12,000, 
and it will be capable of lifting more 
than a ton of ammunition. 

This balloon makes the tenth which 
the War Department owns and which 
are ready to be used in ease of neces- 
sity. This one, however, eclipses all 
the others in size and capacity. It will 
weigh L?00 lb. and have a capacity of 
78,000 cu. ft, of gas; the netting over 
the bag will weigh dose on to 290 lb. 
The bag will have a diameter of 56 ft. 
and the car is to be fi ft. long, 5 ft, 
wide and 4J ft. high. 

A big hydrogen supply tank has been 
erected at Fort Omaha. The experi- 
ments will be begun under the direc- 
tion of General James S. Allen, com- 
mander-in-chicf of the signal corps of 
the army. 

Although the balloon is intended 
mostly for signal work, it will be large 
enough to carry bombs and ammuni- 
tion sufficient to play havoc with an 
enemy. 
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WONDERFUL STRENGTH OF 
HUMAN JAW 



the diet of those who are weak for 
any reason and need to economize 
their strength, also of those who chew 
with "store teeth. 3 J 

The first experiment was made with 
dry crusts, which broke under 15 lb. 
pressure. When, however, the com- 
bined crust and soft inside were tried, 
even 60 lb, pressure would not go 
through the dense mass, When a little 
saliva was added a pressure of 3 Ik 
was amply sufficient. The deductions 
with regard to fresh bread and thor- 
ough mastication are obvious. People 
are sometimes greatly surprised at hav- 
ing broken a tooth, when they “only 
bit a soft crust," 

Here are a few figures taken from 
l’)r. Head’s tables. Of course, allow- 
ance is to be made for the fact that 
each food, and especially each kind of 
meat, will vary in reductibility accord- 
ing tu quality and other conditions. 
Consequently these figures should be 
taken relatively, and not absolutely. 
The weight needed to reduce corned 
beef, with the help of a little grinding 
movement, was 20 Ik; for roast beef, 
20 to 35 lb. Tough “round’* required 
38-42 Ik; sirloin., 10-43 lb. ; pork chops, 
25-30 lb. The lowest on the list were 
boiled beef, 3 lb*; roast lamb, 4 Ik; 
tongue, 1-2 Ik No mention is made 
of hash, which would undoubtedly 
stand at the bottom of the list, 

9 All this has Ur. Black stales the human jaw will 

been known for exert a pressure as high even as 300 Ik 
a long time by 
p h y s i o 1 o - 
gists, but some 
experiments re- 
cently made by 

hr. Joseph Head, of Philadelphia, fur- Co to any first-class wholesale drug 
niah exact figures on this subject which house and buy 1 lb. cream tartar and 
are as valuable as they are interesting, 1 Ik bicarbonate soda, the latter extra 
His method of conducting the expert- fine ground. Mix first with the second 
merits ir? made clear by the accompany- m proportion of 2 to 1 and run through 
mg cut of a real skull. After the sub- ordinary flour sifter six times. Re- 
stance to be crushed had been placed serving a little for immediate use, seal 
between the teeth, weights were placed most of the powder in a glass jar or 
in the suspended pail until the crush- other air-tight receptacle, 
ing weight was obtained. These At present prices in Chicago this 
weights are given for a large of baking powder costs about 2S cents ft 
foods, and a comparison of the figures pound, is absolutely pure, and cod so 
should be a valuable guide in selecting quently less is needed to do the work. 



Experiments Show Surprising Fore* Used in 
f; at tag Ordinary Foods 



HOW TO MAKE CHEAP, PURE 
BAKING POWDER 
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MOTOR BAGGAGE TRUCK 




“What, a shame 




work so hard ; some- 
thing should be done to 
the railroads/' The 
speaker was a benevo- 
lent looking old lady 
who was seated in a ear 
and watching a slim 
young man draw a big 
truck on which was 
loaded a dozen or more 
■ hi g trunks. The load 
was a good one for a 
team of horses, but the 
man had no assistant* 

The oli I lady's sym- 
pathy* however, was not 
needed, for a closer in- 
spection showed the 
man was really doing 
nothing more than 
walking along the plat- 
form and holding the 
truck handle. The big 
load followed him like 
a faithful dog, and 
when he turned to one side the truck 
did the same. In fact, he was not pull- 
ing at all, but only guiding the load 
and keeping out of its way. 

The secret of this demonstration is 
that the baggage truck is equipped with 
storage batteries and an electric motor 
which propels it. In the leading 
handle is a small switch by means of 
which the operator can start, stop, or 
reverse the truck by a mere turn of 
the hand. 

The hardest work about a passenger 
depot now promises to become the easi- 
est and bears out the prediction of an 
English scientist who says the human 
race will eventually become physically 
weak, by reason of having no hard mus- 
cular work to perform, as it will all be 
done bv machinery. 

V 



U. S* BALLOON PRACTICE 



About May 1st, weather permitting, 
four officers of the ITiited States Sig- 
nal Corps purpose to cut loose from 
Washington, IX C., in a free balloon. 
By the same permission they will sail 
across the country to the Mississippi 
valley, carrying provisions for three or 
four days. The main object is to give 
the officers practice in aerial naviga- 
tion, their experience thus far having 
been almost confined to captive bal- 
loons. 

The new one will be larger than the 
balloons used heretofore by the Signal 
Corps, and also different, Tt Is being 
built in Xcw York city, of varnished 
silk, and will be inflated with coal gas 
instead of the usual hydrogen. 



COTTON THE PEACEM AKER,— The looms of the world, with millions of invested dol- 
lars and millions of men, women and children, would be Idle without our cotton. Plve- 
sixths of all the fiber produced in the world are raised in our Southern States. Cotton is the 
great Peace King, for so dependent are foreign nations on the cotton industry they wilt go 
far to avoid conditions which would deprive them of this great necessity. 
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In the gray dawn, while running at 
GO miles mi hour, the Chicago-New 
York flyer mi t lie Grand Trunk rail- 
way went through an open switch and 
plunged into a freight train. The 
crash awakened the entire town of 
Bancroft. When the engine left the 
rails it tipped over and the two mail 
ears went on over and landed on the 
main line* The locomotive plowed 



through the dirt and came to a stop 30 
ft. to the right of the track* The bag- 
gage am! express ears and day coaches 
were mixed up as shown in the pic- 
ture; the four sleepers remained on the 
track. 

The engine crew were scalded and 
suffered fractured limbs, and the fifty 
passengers were more or less bruised, 
hut no one was killed* 



HOME-MADE TRACTION ENGINE WITH MANY USES 



A self-propelled buzz saw, power 
plant and fire engine is what a Ne- 
braskan experimenter produced with 
little else than a few harvester parts 
and a gas engine. The engine used 
was a 4 -lip. stationary 4 -cycle engine, 
which was placed on two Tt-ft tim- 
bers, The traction part was arranged 
by gears and a belt on the side of the 
machine opposite to that shown in the 
i illustration. The traction gears are 
operated by a tightener on the belt 
which takes the place of a friction 
clutch. For reversing the motion the 
belt is removed and. replaced in a 
crossed position* This can he done 



quickly and does not require an extra 
belt as the idler takes up the slack. 

The two driving wheels are the 
master wheels of grain harvesters and 
the gearing and chain drive are from 
the same machines* The front axle is 
provided with two sulky plow wheels 
and the steering gear, consisting of the 
chains, worm gear and hand wheel, 
were found on the harvester* On the 
fore end is rigged a saw shaft and 
circular saw, capable of sawing a cord 
of wood in 30 minutes. 

On the reaT is a barrel containing 
water, which is circulated by means of 
a rotary pump* run by Hie short crossed 
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Co mb! nation Traction Engine, Fire Engine and Portable Power Smv 

FISHING BY WIRELESS 



belt shown in ihe i Hus- 
t rat ion. The pulley on 
the shaft is arranged to 
slide on the abaft* thus 
allowing it to be driven 
from the large pulley* if 
desired. When this is 
done the increased speed 
of the pump produces 
sufficient pressure to 
throw a good stream 
from a nozzle and is very 
useful for washing bug- 
gies, etc. As the altera- 
tions for running the pump can he 
quickly .arranged, the machine would 
doubtless prove an excellent fire extin- 
gui shun where plenty of supply water 
is available. 

* ♦ ♦ ♦ — — 

WALL-PAPER COST MILLIONS 



A new design in fancy wall-paper 
patterns comes from Kansas t-ity; also 
a way to utilize canceled checks. A firm 
has hail all its offices papered with old 
checks, placed neatly edge to edge; all 
of the same size of paper, but not of 
original lace value by any means. The 
face figures of the checks vary from 
$30, 0W> I o $1,000, and the total for 
one room is $8,000,000, As a gilt 
molding runs around the edges of each 
check-panel, the general effect is rather 
pleasing. 



A large fisheries company operating 
along the Atlantic coast keeps track of 
the shoals of list] by means of wireless 
telegraphy. The JlceL comprises -10 
vessels; when the coastwise steamships 
sight the fish they can communicate 
their movements to the other vessels 
immediately. Likewise, a part of the 
fleet finding fish at one point may no- 
tify the rest of the fleet and assemble 
the ships from remote paints without 
delay. 

■fi 

1 * * 

Hoops On water tanks are usually 
too thin and unpain tod* hence they 
often give wav. They should be of 
wrought iron, without welds, at least 
9-in. thick, ami painted inside and out. 
Also, keep them painted, and so avoid 
rusting and disaster* 




THE DERELICT— The United States wrecking steamer is now In commission picking up 
floating wrecks which are a menace to navigation On the coast waters. These nearly sub- 
merged hulls are either blown to fragments with dynamite, or are tovftd ashore, where they 
are left securely on the rocks by the tide. The above Illustration is from a photograph of 
one of these dangerous wrecks which has been brought ashore by the derelict hunters. 
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QUINTUPLE WOOD BLOCKS 



Four of them 
have been fin- 
ished lately for 
the Carnegie 
Steel Co., ami 
the cut gives an 
idea what big 
fellows they are. 
The height over 
all of each block 
is 4 ft. 6 in., and 
the weight is 
64 0 lb. The 
sheave pin is of 
rolled steel. If in. Each sheave is 15x 
4} in., intended for a 3|-in. manila 
rope, 

— — +. * - 

IS **DREADNAUGHT” THE LIMIT? 



Has the limit in big battleships 
really been reached? There are those 
in position to know who claim it has. 
Private letters from men on board the 
“DreadnaughP* during her recent trip 
to Trinidad declare the turbines worked 
well but that the heat in the engine 
room was something hitherto unknown 
on board any ship. The vessel also ma- 
neuvered badly at slow speed and was 
unable to keep its place with the other 

and smaller ships of the fleet. 

» • — — 

TEACH BATHING IN SCHOOLS 



V ro m Bora s , S we den, 
conies a novel and prac- 
tical idea on the subject 
of giving large numbers 
nf children separate 
baths at a minimum of 
expense and trouble. 
Briefly stated, a new 
school building in that 
town lias been built w ith 
a bath-room containing 
round enameled tubs 
sunk in the concrete 
flooT, each large enough 
for one child. A circular 
pipe surrounds each tub 
and is pierced with fre- 



quent small openings, and all lliesc 
pipes are connected with botli hot and 
cold water reservoir?. In the bottom 
of each tub is the outlet and stopper. 

With a child in each tub, the water 
is turned on by an attendant until all 
tubs are nearly full. Each lubber is 
furnished with soap and brush and 
allowed ten minutes for scrubbing. 
Then the stoppers arc pulled out and 
each child is given a final shower, be- 
ginning at !)5° temperature and grad- 
ually cooling to 60 ♦ In this way 48 
children are run through in an hour. 
After each relay the tubs are washed 
out thoroughly by the jets of water 
from tine circular rim pipes, rein forced 
wherever necessary by brushes in the 
hands of attendants, and ending with 
a scald of the hottest water. The tubs 
entirely remove the danger of drown- 
ing where large numbers use a 
swimming tank, 

— ♦ • ♦ 

ASHES FOR FUEL FURORE 



The daily papers have gone wild 
during a lull in the ordinary supply nf 
news and are filling columns with the 
wonderful discovery ( !) of a poor 
Pennsylvania shoemaker who “burns 
ashes." < )ne tcasjwxmful of his secret 
“dope” in two gallons of water, when 
poured on ordinary ashes and lighted, 
is declared to keep n stove red hot for 
an hour. We recall that the* Keeley 
motor was raised in the same state. 





Cnurwr, kM i^irlnp tfn* 



A “Each Tubber la Allowed 10 Minutes far Scrubbing 1 
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ENGLISH CHANNEL TUNNEL DEFEATED 



The construction of the submarine 
tunnel under the English Channel has 
been indefinitely postponed. Parlia- 
ment listened to the war office and 
voted against the undertaking. This 
seems strange when one considers the 
ease with which a tunnel can lie closed 
to an invading army, and evidently the 
French have no fears of an English in- 
vasion through its medium. The tun- 
nel could be flooded in a few minutes; 
its entrance could be blocked by clos- 
ing iron gates^ or a] lifting a few blocks 
of stone into place; a few rapid-fire 
guns would hold back thousands; a 
single 1-in. pipe would carry deadly 
fumes sufficient to asphyxiate a regi- 
ment before it could march 100 ft. In 
short, no harder military accomplish- 
ment can be conceived than an in- 
vasion in these days through a tunnel 
from which escape is impossible and 
the chances of success not one in ten 
thousand. 

The illustration is reproduced from 
a French print more than a century 
old, and shows an invasion of armed 
forces by means of a tunnel. It is 
also interesting to note to what an 



extent the artist, of Eluit day recog- 
nized the future possibilities of aerial 
warfare. His dream of 100 years ago 
is just coming true in respect to air 
craft. Will it be another hundred be- 
fore the tunnel feature also material- 
izes? 

♦ • ♦ — 

AERIAL TORPEDO BOAT 



The Peace Congress will have to 
hurry up and get its proposed ban on 
airship torpedo craft accepted by the 
big powers or the first conflict will wit- 
ness a more deadly and dangerous 
fighting-machine in mid-air than the 
submarine has proved in naval work. 
The French army is already equipping 
with aerial torpedo boats which re- 
quire only one operator and can go 
into action in a few hours. Each ship 
will carry several shells, which require 
no delicate machinery as the submarine 
torpedo, and in which practically the 
entire weight of the shell can be util- 
ized for the explosive. With a few of 
these volcanoes on board the aeronaut 
has only to ascend, bring his craft 
overhead the enemy and let go. Gravity 



524 



POPULAR MECHANICS 



and the contents of the cartridge 
can be depended on to make a hit 
every time, 

•“* 

BELL DOOR KNOB 



T he most 
unique door bell 
yet thought out 
is the one with 
a push button in 
the door knob. 
Even in the 
darkest night a 
caller can read' 
ily locate the 
door knob* and, 
having done so, 
to push the but- 
ton and ring the 
bell .is an easy 
matter. T h e 
bell is placed in 
the inside knob, 
which is made hollow for the purpose. 
The device can be used on any door by 
removing the old knobs and substitut- 
ing the new ones, which any one can 
do with a small screwdriver. 

■ 4 -* + 

AUTOMOBILES IN PITTSBURG 
FLOOD 



The recent Pittsburg hood in which 
twenty lives and millions of dollars' 
worth of property were lost afforded 
a new record for automobiles in emer- 



gencies. Makers and owners of motor 
cars rendered valuable service in the 
free transportation of people in the 
flooded district while stony-hearted 
boatmen were demanding $5 per trip. 
The sight of automobiles plowing 
through water up to the hubs was an 
unusual one to most of the spectators. 

* — »—4 

NEW FORM OF GUTTER 



The usual street gutter is merely the 
angle between the curb and the slope 
of the pavement. Of course its capac- 
ity is very slight and any unusual rain- 




fall hoods both it and the street. To 
obviate this, the design illustrated has 
been adopted at the Jamestown expo- 
sition. The gutter segment has a 12- 
in. chord and a 3-in. rise, or on area 
of 25.2 sq, in., about equal to a b-in. 
pipe. 






POPULAR MECHANICS 



y>r> 




HANGING CONCRETE STAIRWAY 



One of the most novel, useful mid 
pleasing uses to which cement has been 
put in inferior construction m the 
hanging concrete stairway. In the cut 
is shown a section oi cement stairway 
which runs from the first to the third 
floor in a Pittsburg white marble 
apartment building. In its construc- 
tion no structural iron whatever was 
used ; onl\ f small channel bars ]4 
by )4 in- spaced about 4 in, and cov- 
ered with expanded metal lathing. The 
false work was removed in two weeks* 
The stairway supports not only Us 
own weight, but in addition 7,500 lb, 
of marble; and a. load of 2,000 lb. has 
boon carried up the stairs without in- 
jury or deflection. Only the best qual- 
ity "cement should be used in interior 
work. 




WIRE STORM FRONT FOR AUTO 

A novel storm front lias been in- 
vented by Dr, Wuting. and is de- 
scribed as having several advantages 
over the glass or mica front. The 
front consists of zinc mesh wire gauze 
attached to a wooden frame which 
folds up when not in use. It can be 
removed or put on in five minutes, and 
when not in use is stowed away taking 
up little room. The front can be set 
at an angle and very greatly reduces 
the wind resistance caused by the solid 
front. It has been estimated this re- 
sistance is not less than 20 lb. per sq + 
ft, when running against a hard wind. 
Tin: gauze does not obstruct the vision 
and allows an agreeable amount of 




PlHfcrt _ J , “ ; ■ M Bw 

Wire Gauze Protector 



fresh air to pass through. In fact, 
under some conditions it is said the 
vision is more accurate than through 
glass. 

— - — * — ■ — ■ 

CEMENT CISTERN FLOATS AWAY 

A man in Terre Haute, 1 nd., has lost 
his cistern: It floated a fray in a flood. 
The cistern, which was built of cement, 
jug-shaped, had been finished but no 
water had been let in, A levee which 
kept out the Wabash river broke; the 
flood poured through and washed the 
cistern from its place. 

It is now up to some notoriety seek- 
ing freak to attempt the trip through 
the Niagara whirlpool in a big cement 
jug. 

— - — ♦ * ♦ 

A 5-ft. vein of anthracite coal just 
opened near Marion, lnd. ? is said to be 
equal to the finest Pennsylvania an- 
thracite. ■ : 
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INTERESTING WORK OF TRACTION ENGINES 




The scope of the tract ion engine is 
steadily enlarging: Its operations arc 
no longer confined to running thresh- 
ing machines. The illustrations sug- 
gest a few of the many utilities of 
which it is capable. The upper pic- 



ture shows a situation which caused 
the engineer potuc anxiety for actinic. 
The traction engine is hauling a nar- 
row gauge 1 logging locomotive across a 
river where the water was nearly 4 ft. 
deep. The locomotive was kept from 
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fulling over by strong guy ropes ex- 
tending to each bank. The voyage was 
made successfully. 

In the middle picture an idea is 
given of what a traction engine can 
do as an improvised crane. The big 
boiler was not only raised, by means of 
a winding-drum attached to the trac- 
tion engine, but wm then carried a 
con aide ruble di st ance . 

The lower picture shows a traction 
engine harnessed to 111 plows and turn- 
ing JO furrows nearly as fast as a 
team of horses draw a single share 
plow. 

— — 



ALCOHOL FROM POTATOES 



In tier many potatoes have long been 
cultivated with a view to producing 
varieties which give the largest yield of 
starch for alcohol manufacture, without 
any regard to their edibility. The re- 
sults, according to a report by Consul- 
general Thaekara, of Berlin, are re- 
markable, The appended table shows 
the yield of these varieties as compared 
with ordinary yields in this country. 



Largest yield recorded in the United 
States in 1005 was 175 bu. per acre 
and the average was 87 bu, per acre, 
the average starch content being 20 
per cent. 

Bushels I 'or rent 

Varieties — per acre. of starch. 

Proffer Woliltman. . . . . TU2 10.3 

Iduma 1 0-4 

Topaz 320 17.3 

Saw aao 18-3 

Leo 412 17.il 

Richter's Imnerator . . , 470 ISL4 

Silesia mm 1^.3 

Professor Marker.,..,.., 428 14.13 



Tn this report the consul says: 
“Messrs. Metz & Co,* of StegUtz hei 
Berlin, a reputable seed house, inform 
me that they could furnish the Silesia, 
Professor Wohltman, Leo, and Richter's 
Imperator varieties, which they recom- 
mend for distillation purposes, for 
about 3 marks ( 71 A cents) per 110 lb., 
delivered at Hamburg. Professor von 
Eckenhreeker says that the potatoes 
could he shipped in late October, but 
he would advise that they should be 
left here all winter and forwarded in 
March* as there would be less loss and 
a much greater chance of the potatoes 



arriving in the LT. 8. in good condition 
for seed purposes,” 

It is evident from the above that 
prospective manufacturers of alcohol 
would do well to investigate some of 
these German varieties with a view to 
obtaining larger yields of potatoes than 
arc possible, from the varieties now in 
use in this country. 

♦ • ♦ 

SHIP'S Bid SMOKESTACK 



The smokestack or funnel of an 
ocean liner does not impress the ob- 
server as being so very large* either 




Blf qs a 'Railroad Tunnel 

when seen at a short distance or in a 
picture* The nnly way to comprehend 
what a really enormous affair it is* is 
to see a section of a funnel by itself. 
There is room for the largest locomo- 
tive ever built to pass through with 
lots of room to spare. The section of 
funnel illustrated is 15 ft. in diameter 
one way by 30 ft. the oilier. 

To deodorize bottles pour a little 
powdered black mustard seed and some 
lukewarm water into them, and then 
rinse with water* 

♦ * ♦ — — 

Bv burning oil in its locomotives the 
Southern Pacific saved $050,000 in 
190G* 



528 



POPULAR MECHANICS 



ICE MOTOR SCOOTER t NEW SPORT wheel* the 24 spokes of which are fast* 
- — ened to two hubs, Spokes and hubs 



Winter sportsmen are 
al ready get t i n g re a dy 
for next year, and are 
i mpa t ient 1 v waiting t o 
engage in the new and 
furiously fast sport of 
racing their motor 
scooters on ice. The 
motor scooter is a new 
kind of craft and only 
one has been built* but 
its performance the past 
winter has set. a lot of 
people crazy to possess 
them, for 100 miles an 
hour is declared easy* 




Motor Scooter Swifter Than an Ice Yacht 



and •nobody knows yet 
what the limit will be. The sailing 
t eeboa t * gene r a 1 1 y con s i d c re 1 1 p ret t y 
swift on the wing, must now go out of 
business and join the canal boat class. 
The motor scooter is the invention 
of Nathaniel line* “who took an or- 
dinary 14- ft. scooter with sharp prow 
and rounded stern," says the Automo- 
bile, and fitted it with a 20-hp. gaso- 
line engine. The driving wheel has 
sharp steel spikes and reaches the ice 
through a casing like a centerboard. 
Hence if the boat runs into open water 
or breaks through the ice, no water can 
enter. Two sharp steel blades at the 
stern serve as rudders, worked by an 
automobile steering wheel. The craft 
also makes excellent time over hard 
snow and by putting a pair of wheels 
under it forward and aft, can be towed 
by a horse or motor ear, about the 
country. 

♦ » * 

BIG WOODEN FLYWHEEL 



After an accident to a flywheel in a 
large European electric station flic 
superintendent designed and had con- 
st meted a flywheel of wood which has 
a diameter of over 85 ft., and a rim 
width of 10 ft. The thickness of the 
rim is about 12 in., and it is made up 
of 14 thicknesses of beech planks, says 
Power, with staggered joints. The 
boards were glued together and then 
bolted. The inside consists of a double 



are of east iron. The wheel is oper- 
ated at 7 Vi revolutions per minute, 
which corresponds to a peripheral 
speed at the rim of 130 ft. per second 
(94 miles per hour)'. This is said to 
constitute a record for wooden fly- 
wheels, 

* — * — * 

NO AMERICAN MERCHANTMEN 
IN THE ORIENT 



American vessels are never seen in 
Indian and other Eastern ports. Other 
nations, even small ones like Belgium, 
send their own ships to these countries 
and consequently reap the abundant 
commercial profits, while United 
States manufacturers are not able to 
compete with them, 

A commercial agent representing 
American firms and who lias had years 
of experience in the Orient, declares 
that he has not known of an American 
vessel being in any Indian port for 
years. American products are shipped 
to England and from there reshipped 
aboard British merchantmen to India. 
Consequently Great Britain does 90% 
of the foreign business with India. 

4 -*-* 

Post cards to be admissible to the 
mails must conform in weight and size 
to those printed by the government, 
may not he folded, and the use of glass 
tinsel, mica, or metal is forbidden un- 
less the card be enclosed in an envelope. 
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Built From One Tree, the Age of Which Was Estimated to 
Have Been Nearly £.000 Years 



All the lumber, even 
to the shingle roof, used 
in the construction of a 
large church at Santa 
Rosa, Cal., was furnished 
by a single redwood tree. 
The main building of 
the church is 10 ft. by 
80 ft., with ceiling 22 ft. 
in the clear; spire, 00 ft. 
high. There is an audi- 
ence room large enough 
to seat 400 persons ; par- 
lor, seating 00; pastor's 
study, vestibule and 
toilet, and yet when the 
edifice was completed not 
all the material from the 
ancient redwood had been 
used. The tree was grown 
in Mendocino county, 
California, and when 
felled its age was esti- 
mated by scientists to be 
nearly 2 , 000 years. 



METALS HAVE ODORS 



A German scientist declares that 
every metal lias its characteristic odor. 
Not every one can detect the odor of 
cold tin, copper or aluminum, but 
when pieces of such metals are heated 
to a moderate degree, they give off 
strong smells, distinguishable by any- 
body, At higher temperature? metals 
lose all trace of smell, but again give 
off an odor on being heatod#after a 
lapse of several hours in a cold state. 

♦ * + 

PECULIAR AIRSHIP ACCIDENT 



An American inventor living in the 
City of Mexico has amused himself 
and astonished the natives the past 
three months by sailing about the town 
in an airship. When making an ascen- 
sion recently lie accidentally steered 
into n tall electric light pole, and there 
lie stuck. As usual a great crowd con- 
gregated, blocking the streets. In try- 



ing to release the ship the gas bag was 
torn ami the craft slowly settled to 
the street, A photograph was taken 
which shows the airship as it has 
begun to descend. 
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SELF-PROPELLED MOTOR ICE-CUTTER 




The horse-drawn and 
hand-pushed iee plow 
which has been used for 
years in harvesting natu- 
ral iee lias a new com- 
petitor now in a motor 
machine. 

The illustration makes 
its operation readily un- 
derstood. A gas engine 
is mounted on a skirl, 
driving a circular saw on 
each side and cutting two 
strips of ice, each the 
width of a cake, at each 
trip. The machine is 
steered by a handle very 
much as a lawn mower 
is guided, only in this 
case the outfit is self- 
propelling. At the roar end, projecting 
from the frame, is a roller full of sharp 
steel spikes* The roller is turned by 
means of a sprocket chain driven by the 
engine, and is thrown in and out of ac- 
tion by the long lever in front of the 
handle. It is said that with this ma- 
chine more ice can bo cut than in any 
other way, and that the cuts are 
smooth, enabling the packing of the ice 
in the house to better advantage. 



SCHOOL OF RAILROAD SHOP 
WORK 



The Missouri Pacific has followed 
the example of the Baldwin Locomo- 
tive Works and opened a school for 
its shop apprentices. The boys report 
in squads of five each for 30 minutes 
each day, the instruction includes me- 
chanical drawing and mathematics. 
Two instructors with university train- 
ing do the teaching, and the taking 
of correspondence school courses is 
encouraged. 

» 9 » 

The more volatile oik usually re- 
quire a higher ignition temperature 
than those which do not vaporize so 
easily. 



Steered Like a lAwm Mower 



OXYOEN MADE AT HOME 



Will Keep Milk Fresh tor Several Weeks 



An English firin has put on the mar- 
ket a chemical In cakes like soap, which 
when placed in a small steel tank 
generates- pure oxygen in a few mo- 
ments by the simple addi- 
tion of water. One pound 
of the cakes will make 3 
eu. ft. of pure oxygen. The 
apparatus is 18 in. high, 5 
in. in diameter, weighs G lb* 
and can be carried in the 
hand. The gas is suitable 
for any of the numerous 
purposes for which oxygen 
is now used, such as disin- 
fecting, for divers, miners 
and aeronauts, and for the 
crew in submarines. Where 
large quantities are required 
larger generators are sup- 
plied. A small generator costs $6 and 
the cakes about 33 cents per pound. 
The process is without danger. 

Oxygen has been used with great 
success for preserving and sterilizing 
milk which is bottled immediately 
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after milking, under a pressure of oxy- 
gen, A light heat is applied fo r a few 
seconds in the presence of the oxygen 
under pressure, and suffices to destroy 
the microbes and any harmful ferment- 
ing matter, without boiling the milk, 
which will remain fresh for several 
weeks and preserve its good taste as 
well us all the other nutritive qualities 
of fresh milk. 

A life-saving box for resuscitating 
the apparently drowned and asphyxi- 
ated is also available, costing, complete, 
about $6, It is in use at many mines 
and blast furnaces and can be put in 



TRACKLESS TRAINS FOR RURAL 
DISTRICTS 



The next 10 years will witness aa 
great a revolution in rural transporta- 
tion of farm produce, as the rural free 
delivery and rural telephone have made 
in the domestic comfort of the 
farmers home. Every fairly prosper- 
ous fanner will In' president of his own 
line, while serving as conductor, engi- 
neer and general manager, and can is- 
sue annual passes to his neighbors — if 
the state legislature does not forbid. 
Incidentally the farm 10 miles from a 
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Any Firmer Can Cmjpie on Hla "Car” or Wagon 



operation in two nr three minutes. The 
gas is conducted through a “wash bot- 
tle" or purifier and thence into a rub- 
ber bag shown folded in the lid of the 
box* One charge will produce a cubic 
f oo t of purr- o xy go n in 10 minutes ; 
the normal dose is one-ninth of a cubic 
foot in all eases of asphyxia. 

-+ — *— *■ — — — 

Tile long-distance overland record 
for wireless was made March 10 when 
the Government station at Point Lomu, 
Gal., caught & wireless passing between 
Washington and Pensacola. Fla. The 
same station also caught a message 
from the battleship “Connecticut/’ 
which was communicating from Xew 
York Harbor with Washington. 

o 



railroad station will be worth as much 
as the ones nearer town. When the 
farmer once comes to realize his pos- 
sibilities the good roads business will 
take care of itself. 

Our illustration shows a wagon 
train, the invention of one Tien art], a 
Frenchman* The cars and wagons 
have each six wheels, the front and 
rear pair of each vehicle arranged to 
turn like the front pair cm a buggy. 
The vehicles are not only coupled to- 
gether but sections of shafting extend 
through each connecting to the motor 
car, and by gearing to the wheels of all 
the others. By this arrangement each 
car supplies its own necessary tractive 
weight and the “locomotive" need not 
be heavy* 
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MACHINE THAT READS CHARACTER 




This machine scientifically measures, delineates, 
prints ami delivers on n sheet of paper, the approxL 
mate degree of development of every faculty of the 
lira in. Its operation may well be compared to the 
working system of a large newspaper. The many 
radiating pins or roils winch come iti contact with the 
subject's bund arc like c o many distant reporters, who 
telegraph (lie exact dimensions of the faculties, or 
^humps/ 1 to the editor’s office in the cabinet, the 
messages being carried by 340 wires contained in 
the metal tube supporting the head piece. 

The editorial department, consisting of an electro- 
magnet, controls the movements of a typed wheel, 
similar to the typed wheels in automatic weighing 
machines, thus causing it to perform the function of 
u compositor. The printing department then comes 
along with a piece of blank paper, takes an impression 
from the typed wheels, and passes the copy to a 
newsboy lever, which seizes the impression and delivers 
it to the reader, A printed list of vocations, which 
accompanies each impression, enables 
the subject to determine to a certain 
extent the trade fir profession to which 
ho is best adapted. 



Measuring the Mind 



only push the contact out one or two 
points, thus registering that number of 
points on the record. 



Of course this machine is not infal- 
lible as the interpretations depend on 
phrenology, which in itself is not in fal- 
lible ; but it. will produce in a few 
seconds as intelligent and complete a 
record as could be produced by an 
expert phrenologer in half an hour and 
it phrenology were reduced to an exact 
science the machine would probably do 
the rest. 

Although the construction of this 
.machine appears somewhat compli- 
cated, owing to the great number of 
parts, the working principle is very 
simple. All the little rods or reporters 
arc provided with contacts, which slide 
on rows of insulated metal points. 
There are five points in each row and 
each point has electrical connection 
with the magnet in the cabinet. A 
fully developed faculty or “hump” will 
thus push the contact on the rod all 
Ihe way out to the fifth point, thereby 
making contact with that point and 
causing the typed wheel to register five 
points for the corresponding faculty, 
while an underdeveloped facultv will 



SPECIAL DELIVERY WITH 
ROCKETS 

The most unique method of deliver- 
ing mail doubtless is that employed by 
steamers passing the islands of the 
Tonga group in the Pacific. On ac- 
count of many reefs, landing is ex- 
tremely dangerous, and the few letters 
to he delivered are attached to large sky- 
rockets which are fired and reach the 
shore in safety. 



GLASS PARLOR UNDER SEA 



A tower resting on the bottom of the 
ocean 30 ft. below the surface and ex- 
tending up into the open air will be 
built at Long Beach, Cal. The shaft 
will be construe tod almost entirely of 
heavy plate glass with a glass room 12 
ft, square at the bottom reached by an 
elevator. This will give visitors an op- 
portunity to observe the wonderful sea 
gardens for which these waters are cele- 
brated. 
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LONDON’S SUBTERRANEAN THOROUGHFARE 



Subway Under Subway — Over 258,000,000 Persons Carried Annually— 

Safer Than Streets 



Most of the large cities of the world 
have turned to underground transit as 
the solution of congested street and 
transportation difficulties, elevated 
structures having been found unsatis- 
factory, London, with nearly seven 
millions of inhabitants, long ago 
availed hergulf of this recourse, but the 
old two-penny tubes, operated bv steam 
power and so poorly ventilated that 
they were a menace to health, are 
scarcely to he compared to the model, 
electrically-operated and carefully safe- 
guarded lines that now underlie her 
streets, sometimes more than a hundred 
feet below and again following so near 
the surface that a persevering child 
might dig through the three feel of soil 
and touch the fop of one of the big steel 
tubes. 

In all, London has six underground 
electric railways completed and five 
more are under construction and pro- 
jected; and of the ( 100 , 000,000 persons 
carried annually on all her railways, 
258,000.000 are accommodated by 
these tunnel lines. The main system 
was planned by the late C. T. Yerkos 
and included electrically equipping the 
old Metropolitan Pi strict Railways and 
the construction of four other great 
intersecting lines, covering a total route 
length of 7H miles. The greater part 



of this enormous undertaking has 
already been accomplished. The old 
District lines have been transformed 
and two of the new lines are in 
opera! ion. 

The Baker Street and Waterloo Rail- 
way, 5 ] miles in length, is a fair type 
of all the others. The route was for- 
merly covered by omnibuses, about 
158,000 passengers being carried daily. 
The underground line accommodates 
35,000,000 passengers annually, and at 
a rate of 14 miles per hour trains cover 
the entire route in 22 minutes. 

Approaching the Baker street sta- 
tion we are pleased with the handsome 
effect [ j rod i l ee< 1 b y t he i la r k but brilliant 







Signals iind Automatic Stop in Tunnel 







POPULAR MECHANICS 



534 




The Great head Shield Making the Bore 



red terra cotta glazed blocks built up 
over the strong steel framework. The 
roof has been left flat. Possibly these 
Londoners expect to build upward 
some time as well as downward. The 
entrance is wide and roomy* and the 
people are moving leisurely. Having 
passed through t3io spacious booking 
halls and bought our tickets at 2d. 
(5 cents) apiece* we come upon the 
elevators or lifts. There arc two shafts 
with two lifts cadi, of the winding- 
drum type. Did you notice as we came 
through that the station buildings arc 
fireproof? Even the joinery of the 
windows and doors! The only wood 
used is of teak, which is almost fire- 
proof. And look at this lift! All of 
steel* with a non-inflatnniable wood 
floor. Holds as many as 60 people. 
The passengers leave at the opposite 
side from that at which they enter. 
Saves time, and the attendant does not 
have to push through the crowd to get 



to the exit gate, as it is operated auto- 
matically by com pressed air. The 
operator can instantly stop this car at 
any point, or should it attain undue 
speed it will he stopped automatically 
by apparatus in the winding room. If 
necessary the lift can also he worked 
by an attendant in the winding cham- 
ber through the control apparatus 
there. Makes one feel pretty secure* 
doesn't it ? 

Whew! Feel that draught? Would 
not expect it down here, would you? 
It’s from the ventilating fans. There’s 
a staircase for emergencies, you know. 
It's in a shaft IK ft, in diameter and 
winds around an iron tube 4 ft. 6 in. 
wide, A fan 5 ft. 6 in. in diameter is 
placed in the upper part of the station 
near the top of the air shaft and is 
driven by a 10-hp. motor. The air 
shaft passes under the station platform 
and terminates in a large cowl erected 
at one end of the platform, where the 
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air is sucked in through open wi rework* 
The fan extracts from 18,000 to £0,000 
cu. ft* of air per minute* while fresh 
air enters by the staircase and lift 
shafts* They say the whole air in the 
tunnels can be changed once in an 
hour. Rather an improvement over the 
first two -penny tube ! 

Light as day down 
hero* isn't it? This con- 
crete platform is 400 
ft, long. Nice effect, 
those cream * colored 
enameled tile walls and 
that white painted arch. 

The tunnels at all the 
IS stations on this line 
are over 21 ft. in diam- 
eter* There comes a 
train * they run three 
minutes apart* Six all- 
steel cars— a motor at 
each end and four trail- 
er cars between — all 50 
ft. long. 8 ft. 8 in. wide 
and 9 ft* 5| in* high 
from mil level. The 
trailers each seat 58 
passengers and tile mo- 
tors only 40 each, the 
remaining space being 
taken up by the driv- 
er^ cab, built of steel 
and eon tain ing all the 
control apparatus, as 
well as the air com- 
pressors* 

Hero wo go into the 
bowels nf the earth. It 
is much like all the rest 
hi const ruction. Each 
track in a separate cir- 
cular tunnel lined 
throughout with cast- 
iron segments bolted to- 
gether. The steepest 
incline on this line is 1 in 60, and the 
radius of the sharpest curve is 33f> ft* 
Three diameters of running tunnels are 
used, 11 ft. in., 12 ft* and 18 ft. 
(\ in., the largest for the sharpest 
curves. Never guess we were down so 
deep; averages between GO and TO ft., 
though* Over in the new Great North- 
ern, Picadilly and Brampton Under- 



ground at one point the level is 123 
ft., while at another not far distant it 
is hut 20 ft. Much quieter here than 
one might expect. That's due to the 
quarter-inch felt pads used on the 
1 racks between (lie chairs and the sleep- 
ers. and the fiber insulators put round 



the necks of the bolts that hold the 
chairs down* These pads, together 
with the elastic roadbed, have also elim- 
inated the vibration trouble that has 
sometimes annoyed residents near un- 
derground railways. 

Twenty electric glow lamps in this 
car* They are arranged on four cir- 
cuits* When the train crosses a gap 



“Mere We Go Into the Bowels of the Earth 1 ' 



“These Concrete Station Platforms Are 400 Ft, Long" 
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Signal Box at Kerniington Road 



Signal Board, Illuminated 



in the conductor rails wider than the 
span of the front or rear shoes of the 
car only half the lights in the ear will 
go out. The headlights are entirely in- 
dependent of these. Those 16-cp. 
lights placed in the tunnel at distances 
of about 10 ft, give a good light and 
being so high up, there are no disagree- 
able flashes- There's a splendid signal- 
ing system on tins line; block sections, 
automatic train stops and all that sort 
of thing; the driver can establish tele- 
phonic communication at any point, 
also. 

The big Chelsea power station, the 
largest in the country, is the heart of 
it all, however, pumping its power like 
life-blood along a network of great 
arteries and small arteries and tiny 
capillaries. Never visited it? There 
are 04 boilers, each evaporating 18,000 
lb. of water per hour. Chain grate 
mechanical stokers, superheaters, econ- 
omizers, all the modern apparatus are 
installed. In the engine room are 
eight turbo-generators of 7,500 hp, 
each* a total of 00,000 hp. The steam 
turbines run at 1,000 r. p. m. and each 
is coupled to a 5,500 k. w., three phase, 
alternating current generator. The 
pressure generated is 11,000 volts and 
the frequency 33 ; T E cycles per second. 
This line alone requires considerable 
energy to keep it going. There are the 
high tension feeder cables running 
along the tunnels to the sub-stations, 
the conductor rails, two to each track, 



which supply the current for working 
the trains; the 2 '20- volt three-phase 
circuits supplying the incandescent 
lamps in the tunnels; the 550-volt cir- 
cuits for the lifts and the are lights 
in the stations; the entire system of 
telephone circuits, the electrically con- 
tinuous track rail in each tunnel for 
the signaling system, the negative 
main for the same purpose, and be- 
sides a compressed air pipe running 
from end to end of the railway and 
supplying air to the pneumatic motors, 
for the signals and switches. 

That new tramway-subway built by 
the London County Council is quite 
an experiment. Rims close to the sur- 
face, you know. The top is only 3 ft. 
down at one point, and at another point 
crosses another subway running far be- 
low. They expect to build more of 
them. Wonderful, isn’t it! 

Let’s get off here at the Embank- 
ment. station and transfer to the Char- 
ing Cross station of the District Rail- 
way . Oh* no, it is not necessary to 
ascend to the surface — this is an un- 
derground transfer. 

■ ♦ •-» - — 

The gunboat “Wasp’* cruised up the 
Mississippi river lately, stopping at all 
important ports to secure recruits for 
the Navy. 

— ♦ « ♦ ■ 

It would hove cost $700,000,000 to 
pay hand labor for the work done last 
year by farm machinery* 
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SHOP 


NOTES 





Emergency Pipe Wrench 

A file, cold ehii^el and monkey 
wrench make a very efficient pipe 
wrench, except when the pipe is too 
large such as a 5- or fi-in. pipe. In 
Biieh emergencies the device here illus- 
trated will he found very effective, says 




the American ^Miller, Take 3 nr 4 ft. 
of new rope. Fray out lx>tii ends thin 
and put them together. Commence 
with tip ends and wrap tightly around 
the pipe until you have a loop. Then 
with a piece of pipe or a round bar 
for a lever, turn the pipe as you would 
with a pipe wrench. 

Repair for a Jack-Screw 



To repair a 
broken jack- 
ecrew, width has 
been cracked at 
the base, cut olf 
tiie lower port., 
as indicated by 
the dotted line 
and insert in a 
piece of extra 
h o a v y p i p o 
flared out at the 
bottom. If de- 
sired a set -screw 
or steel pin may be used to hold the 
pipe to the remaining portion of the 
base and if an old flange the same size 
m the pipe is available it may he used 
instead of flaring.— Contributed by G, 
A. B., Chicago, 



Device for Removing Underground 
Pipe 



The removal of bored well castings, 
vertical pipes and other underground 
objects is often a diffi- 
cult task but can be ac- 
complished in many 
cases by using the de- 
vice hero illustrated. 

Two pieces of spring 
steel, S, are welded to 
the end of an iron rod, 

B, and formed in the 
shape of a catch at the 
ends. The device is 
pushed down through the 
pipe, I\ until the catches 
engage with the lower end 
Contributed by C. H, M, 

4 -« 4 

Chimney Top to Improve Draft 



The illustration shows a device for 
increasing the draft of a chimney ami 
lor preventing a reverse draft, which 
usually occurs when a chimney is lo- 
cated near a high building. In mak- 
ing this device, 
says a correspond- 
ent of the Metal 
Worker, it is neces- 
sary to run a joint 
of pipe above llte 
top of the chimney. 

Near the top of 
t!i is pipe run two 
horizontal braces, 
one above Hie 
other, for the purpose of fastening a 
vertical rod, extending about G in* 
above the top of the pipe and ter- 
minating in an eve at. the top. A 
conical cap is then made of sheet 
iron mid fastened to the end of the 
rod by means of a second eye, which 
passes through the eye at the end of 
the rod. This allows the wind to tilt 
the cap in any direction, thus 
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preventing the wind from blowing 
down the flue of the chimney. The 
wind in passing then causes the cap 
to act like an inspirator and draws air 
up through the flue. 

* *4 

The “Old Man" and Ratchet DrilJ 



Just why this device is called the 
“Old Man” is an obscure bit of ma- 
chine shop mythology beyond the 
knowledge of the writer, says a corres- 
pondent of the Blacksmith and Wheel- 
wright It is 
easily made 
in the shop 
and can be 
applied to a 
wide range 
of w o r k. 
The device 
consists of 
the clamp 
pieces, A 
and B m 
which can 
he made of 
bar iron, or 
of malleable iron castings. The size 
of these clomp pieces depends entirely 
upon Hie work to be done. For the 
smith shop, a bit of 1x4 In. bar steel 
(Bessemer) will answer, but for large 
work the clamps are sometimes made 3 
in. thick by 8 in. wide. The set screw, 
O, may be Ixd in. The bar, or shaft. 
F, should be about 1J in. in diameter 
for a length of 3 ft., or 2 in. for 4 ft. in 
length and for small drills. The sot 
sc tow a, D I), may be J in. or J in. 
or they may be placed in collars and 
slipped upon the shaft above and below 
the damp pieces, A and B, 

The drill-piece, E, may be made of 
in. bar iron or steel, or a heavy 
knee casting may be provided for this 
piece, as desired. The ratchet is one of 
the familiar type on sale at any hard- 
ware store, and it should l>e fitted with 
square shank drills. Do not try to 
make a ratchet drill: that tool can be 
purchased much cheaper than made, 
and five or six dollars will procure a 
good one. 



Cement to Render Cisterns and 
Casks Watertight 



An excellent cement for resisting 
moisture is made by incorporating 
thoroughly 8 parts melted glue, of the 
consistence used by carpenters, with 
1 parts linseed oil boiled into varnish 
with litharge. This cement hardens 
in about 48 hours and renders the 
joints of wooden cisterns and casks air 
and watertight. — Contributed by Frank 
Pavlik, Jr., Winnetka, Til. 



Waterproof CJJue 



Dissolve gum shellac, 3 parts, and 
India rubber, 1 part, by weight, in sep- 
arate vessels in ether, free from alco- 
hol, subject to a gentle heat. When 
thoroughly dissolved, mix the two solu- 
tions and keep in a tightly sealed ves- 
sel. This glue musts the action of hot 
and cold water, and most acids and 
alkalies. If thinned with ether and 
applied to leather along sewn seams it 
gives a strong watertight joint* 

. # ^-4 — 

m 

Jack Cart 



4 he accompanying illustration from 
Railway and Locomotive Engineering 
shows a jack cart which is very con- 
venient, being simple in construction, 
light and inexpensive. 

It sets low on the floor, thus doing 
away with the necessity of two men 
handling a jack of any size; it also 
permits running the jack right up to 
the spot where it is to be set. The 
material necessary to make this cart 
consists of a few pieces of gas pipe, 
boiler iron, two small wheels and ma- 
terial enough for i\ small axle. 
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Lifting" Power with Pulley Blocks 



A man pulling with a force of 100 
lb. can lift only that amount with a 
single block, as shown in Fig. 1 > but 
by using two single blocks hr can lift 
double the amount, ns indicated in 
Fig. 2. By using a double block above 
and a single block below, as shown in 
Fig. 3. 100 lb. pull on the rope will 
lift 300 lb. and by using two double 
blocks, as indicated in Fig, 4, 100 lb, 
will lift 400 lb. 

In Fig. 1 the load is supported 
directly by one rope; in Fig. 2 by two 
ropes; in Fig.. 3 by three and in Fig. 4 
by four ropes; the weight being 100, 
20 0, 300 and 400 lb. respectively. 
Tims with pulley blocks arranged in 
this way the weight that can be raised 
is in direct, proportion to the number 
of ropes that support it. In these cal- 
culations the portion of rope which the 
man holds is ignored, as he pulls in 
a direction opposite to the movement 
of the weight, but should he take his 
position above the pulleys and pull up, 
then the rope which lie holds should be 
counted also. 

Another system of arranging pul- 
leys is shown in Figs. 5, lb 7 and $, 
the pulley blocks being all single. In 
an arrangement of Ibis kind the power 
is just doubled by Hie addition of tach 
pulley as indicated by Hit figures. In 
all these calculations no allowance has 
been made for friction so that the 
actual force required to lift the given 
weights will be somewhat greater, the 
exact amount depending on the flexi- 
bility of the rope, diameter of pulleys, 



smoothness of the bearings and other 
conditions. 

— — ♦ * ■■» 

To Recover Lost Drill Points 



When drill points are lost, even at 
considerable depth, they can be recov* 
ered by means of an electro -magnet. 
A heavy drill point stuck in a well at 
a depth of 2o0 ft. was loosened and 
brought to the surface in this way, 
+ » » 

Keeping: an Engine Cylinder Warm 



A plan for keeping an engine cylin- 
der warmed up ha case it is standing 
idle part of the time, especially in cold 
weather, es to tap a pipe into the main 
steam pipe above the throttle valve, the 
same size as the bleeder drain pipe, as 
shown in the illustration. To operate, 
open valve? B and B, and slightly open 
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the valve C, ami then open wide the 
valve x\, says a correspondent of the 
1 Engineers’ lteview. The steam will 
Bud its way all through the cylinder 
and steam ehesl and the condensation 
will pass away through the valve C. 

■ — ■ •-: » 4 

Pipe Hangers 



The accompanying illustration from 
the Practical Machinist shows a few 
practical suggest tons for supporting 
pipes from l-beams. The most com- 
mon form is shown at A and is used 




for supporting a pipe directly under 
the beam. When pipes are to be run 
on each side of a beam Use form of 
hanger shown at B may he used, un- 
less the pipes are so trie distance from 
the beam, when it will he necessary to 
use the form shown at C. 

♦- ♦ + 

Home-Made Bromide Paper 



When the photographer receives a 
rush order for a bromide enlargement 
from a negative and has no bromide 
paper on hand, nor ran procure any as 
soon as required,, the following expedi- 
ent will help him out of his difficulty: 
Prepare n 21 per cent solution of 
potassium bromide and place a sheet 
of ordinary printing-nut paper in if, 
allowing it to (I oat for two or three 
minutes. Then remove the paper and 
hang it up to dry in such position that 
warm air elmdntos freely about it. 
Paper thus prepared requires about 

ilmiblij the exposure nf the regular 

kind, and the results arc satisfactory. 



says Camera Craft, for the coarse 
screen effects of newspaper reproduc- 
tions, 

4 *--4 “ 

Hardening Drills 



Hardening an ordinary drill in sul- 
phuric arid makes an edge that will 
cut tempered steel or facilitate cutting 
hard rock, says Compressed Air. The 
add should be poured into a 11 at -bot- 
tomed vessel to a depth of about in. 
The point of the drill is heated to a 
dull cherry red, and dipped in the acid 
to that depth. This makes the point 
extremely hard, while the remainder 
remains soft If the point breaks, re- 
harden but with a little less add in 
the vessel. After hardening a drill in 
this manner, wipe off the add, if any 
remains on the point of the drill, be- 
fore it attacks the metal and destroys 
the cutting edge. 

» * » — - — ■ 

Red Copper Bronze on Tin 



Dissolve 9 dr. copper sulphate in 
pure water to saturation; then add 40 
to SO drops sulphuric acid. Brush the 
tin, previously cleansed with onion 
juice, with the liquid* When dry, rub 
the article with chalk. 

— — 

To Drill Glass 



Use a drill like the one shown and 
temper by heating to a cherry red and 
plunging in mercury. Drill 
part wav through from one 
side and then finish from 
tin* opposite side. This 
will make a good clean cut 
and prevent chipping the 
edges of the hole. Ap- 
ply sufficient pressure to 
make the drill “bite " at all 
times, and keep the drill 
point moistened with 2 
parts turpentine to 1 pari 
sweet oil, — Contributed by 

II. W. Snook, Prof. Optics, 

■ScottsblufT, Xeb. 
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To Fasten Celluloid to Wood or Tin 



Celluloid can be fastened to wood, 
tin , etc.* by the use of the following 
compound: Shellac, 3 parts; spirits 

of camphor* 3 parts; strong alcohol, 
4 parts. 

■ — — ♦ ♦ ♦ - — — 

A Large Vertical Drawing Board 



The accompanying illustration from 
the Metal-Worker shows a large ver- 
tical drawing board that is very use- 
ful for making large drawings. 





For Making Large Drawings 



A pair of hearings are screwed to the 
top edge of the board, through which 
passes a rod or piece of small shafting, 
running the entire length of the board 
and extending sufficiently beyond at 
each end to receive a pair of sprocket 
wheels. Chain belts are attached to 
each end of the movable straight edge 
and are passed over the sprocket wheels 
and attached to a pair of counter 
weights sufficiently heavy to balance 
the weight of the straight edge when 
at the position most used. As both 
sprockets are firmly keyed to the shaft T 
any movement at one end of the 
straight edge insures an equal amount 
of motion at the other. Sp rocket 
wheels and chains of the type used on 
bicycles will tie satisfactory for the pur- 
pose, though chains of lighter weight, 
such as those used for hanging pictures, 
if constructed without play, will per- 
haps be more desirable, A small clip 
or slide fixed to the projecting ends 
of flic straight edge at the back and 



passing behind or under the edges of 
the board will prevent the straight 
edge from lifting away from the face 
of the board. 

- — - — ♦ » ♦ 

Monel-Metal 



An alloy called “Monel-Metal/* says 
Brass World, consists of: 

Per cent. 

Nickel .......... H . . . „ , . ♦ . . * , ♦ 73-0 

Copper * . . 23.5 

Irun * 1,5 

Tile alloy possesses a high tensile 
strength and elastic limit. It is also 
non-corrosive and takes a high polish. 
The color is practically that of nickel. 


Home-Made Steam Separator 



There are numerous plants where a 
steam separator would prove a paying 
investment, but the purchasing power 
refuses to buy one. Although this be 
so the engineer need not be discour- 
aged* because he can make one on the 
premises, says the National Engineer* 
Take for example an engine with a 5- 
in. steam supply* with the main supply 
from the boiler G in. As near as pos- 
sible to the engine use a (5x5x6 long 




Home-Made Separator 



sweep flanged too. To the opening, B 
(see illustration)* connect a 6-in, pipe, 
with a cap on it, and a 1-in. outlet. 

As (he steam from the boiler passes 
through the G-in. pipe its velocity is 
somewhat slower than that which will 
occur in the 5-in. pipe, especially when 
the engine load is heavy. The water 
in the steam pipe is carried along the 
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lower end of the pipe, and as it comes 
to the long sweep tee it will naturally 
seek the pipe B ? from which it can be 
drained. 

For sizes less than 4 in, screwed fit- 
tings will answer. For piping with a 
vertical riser close to the engine a 
double sweep is recommended ns here- 
with shown. With the home-made sep- 
arator, or in fact any make of sepa- 
rator. the engineer should insist on 
having a lirst class trap, one that will 
care for a large volume of water in- 
stantaneously and without possibility 
of failure. 



Hand Knurling Tool 



The advantages of a tool like this 
ore obvious: stock can be knurled to 
the full capacity, and to less than % 
in. diameter; lengths can also be ftn- 




Ustil Without a Tool Poit 



ished, which is not possible with the 
ordinary style. It is not dependent on 
a tool post, Bays the American Ma- 
' chin fat, as it is held in the hand and a 
speed lathe or any other will answer. 

The body. A, is one piece with the 
handle, B. The sliding part, C, is 
made in two parts and riveted over A. 
This is adjusted to accommodate the 
stock by the screw, 11. FEE arc the 
knurling rolls, II are rivets. A hole 
is drilled in the handle to lighten it* 
The tool is held in the hand, by the 
handle, B. The stock is placed be- 
tween the rolls at JL Then the part 
C is adjusted until rhe three rolls come 
in contact with the piece to be knurled. 
By working the tool back and forth, 
and by applying pressure with the 
screw D the piece is soon knurled. 



Easily Made Pipe Vise 



The sketch shows how I made a 
pipe vise from an old carpenter's vise. 
Take an old coarse 
rasp; break it in 
half and draw the 
temper at the ends 
to allow drilling and 
o o ini tersi nkiug lor 
screws, which should 
he used to fasten the 
two halves to the 
jaws of the vise as 
shown. Fasten one with the teeth 
pointing up and the other with the 
tcelb down. — Contributed by C. J. 
Barton, Big Rapids, Mich. 



Double Belts 



There are many who think that a 
long belt drives better than a short 
one, and under certain conditions it 
may, but under other conditions the 
advantages are very doubtful. Take 
the case where the drive is nearly hori- 
zontal, says a correspondent of the 
Wood-Worker, and the pull is on the 
top side ; you have the slack side of the 
belt dropping away from the driven 
pulley, and, of course, less gripping 
surface — and with a long belt there 
is a lot of slack to drop away — so that 
[ fancy it is a disadvantage rather than 
an advantage to have a long belt In 
cases where it is necessary to drive un- 
der these conditions it would be an im- 
provement to use compound belts — that 
is, one on top of the other. The action 




is peculiar, for the belt next tho pulley 
rises and clings to tho driven pulley, 
as shown at A, when the strain comes 
on, giving more gripping surface* I 
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have watched that action frequently, 
and feel certain that the grip Is in- 
creased very much, 

— — ♦ — * 4 

Blueprint Drying Frame 

When blue prints arc 
required in a hurry the 
drying frame shown in 
the accompanying illus- 
tration from ilic Railway 
Review will prove very 
useful A white pine lat- 
ticed frame was con- 
structed on which a large 
piece of blotting paper is 
placed to receive the wet 
print. 

The wet prints on the 
upper side of the frame 
and the intense heat of 
the radiator about 2 !q 
in. beneath the lower 
side made a specially 
strong construction ne- 
cessary to resist the 
warping ami buckling 
strains due to the difference in tem- 
peratures. 

The frame is 48 Iil long by 30 in. 
wide. It is composed of strips in, 
wide halved and screwed at all inter- 
sections and spaced 2 in, apart in 
centers. The recesses cut in each strip 
are bolted together in a manner so 
substantial that buckling is impossi- 
ble. The frame is finished with shel- 
lac. The height above the floor is 3SJ 
in. when the table is down ready for 
service* The frame is hinged and 
equipped with hooks and eyes so that 
it folds hack against the wall when 
not in use. 

» ♦ » 

1 .amp Cement 



A useful cement for fastening the 
tops on kerosene lamps is as follows ; 
One port caustic soda ; 5 parts water; 
mix with one-half the weight of plas- 
ter of paris, — Contributed by Frank 
Pavlik, Winnetka, III 



Emergency Boiler Repair 



Temporary repairs on a boiler will 
often save considerable trouble and ex- 
pense until permanent repairs can be 



made. The following is a job of this 
sort which proved successful: 

The leak was in a seam of a butt- 
strap joint, and two 1-in, holes were 
drilled through the butt strap with a 
flat end drill care being taken not to 
damage the shell itself. These holes 
were threaded to the bottom with gas 
taps, and were spaced twice the dis- 
tance apart that they were from the 
extreme end of the leak. 

Red lead putty was then prepared 
smooth as oil, free from grit and not 
too thick. Round iron rods were 
threaded to lit the holes already bored 
and a square end filed to take a wrench, 
the whole apparatus being termed a 
"putty pump/ 5 

One hole was half filled with putty 
and the threaded liar seti wed down 
with the wreimh; the operation was re- 
peated with the other hole, and then 
with the holes alternately until no 
more putty could be squeezed in. Putty 
could bo seen squeezed through around 
the seams and between the plates. 
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Will Dry Blueprints In a Few Minutes 
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and plugs wore then escrowed down 
hard to tlici taper threads and cut off 
flush- The boiler was left i'or a day 
or two to let the putty harden, and was 
then put into condition and used for 
several months. This method is not 
to be recommended for a permanent 
repair, says the American Machinist, 
but for au emergency job it will an- 
swer the purpose until a permanent 
repair can bo made, 

♦ * * 

No n-Rol 1 lug Pen ho i der 



When working on a drawing table 
turned up at an angle, considerable 
annoyance is often caused by pen* 
holders and other round tools, hey 
will not stav on the board. 




PentaoEdir with End B«nt 



If you are using a hard rubber 
holder you can got around the difficulty 
very easily, float the holder over a 
lamp or in the Hume of a match. Then 
bend the end back slightly as shown 
in the accompanying illustration. This 
will overcome the tendency to roll, — - 
Contributed 3>y Win. E. John, Pater- 
son, N. J, 

*■ -+■ 4 

How to Read a Vernier Scale 



A vernier is an instrument used In 
taking fine measure men is, some as fine 




as 1/1,000 -in. The one shown in the 
sketch consists of a true scale, indi- 
cated at A, and the vernier, shown at. 
B, The vernier is is in, divided 
into eight equal parts; thus when the 
vernier is used In connection with the 
true scale,, as shown in the sketch, the 
true scale is subdivided into 128 parts 
—16 on the true scale X 8 on the 
vernier, equals 128, 

To read the units and subdivisions 
of the vernier 3n the position here il- 
lustrated the Wood’ Worker gives the 
f ol 1 o w mg i n 3 1 r net i o ns : Beg i n u in g 

with the zero line on the vernier, we 
find that the line at the end of the 
third space coincides with a line on the 
tine scale. As each space on the 
vernier counts 1/1 in, on the true 
scale, we have 3/1 J 8 in, to be added to 
the reading of the true scale, which 
will be 2 Vs in. plus 3/128 in. equals 
2 1 1/128 in., the reading of the vernier, 
and shows that the zero line of the 
vernier is 2 11/128 in, from the end 
of the true scale. 

— — —+-*—+ 

Thoroughly Dried Wood Nearly 
Fireproof 



Many people believe the longer a 
stick or piece of wood is dried the more 
inflammable it becomes, but beyond the 
first thorough drying process this is 
not true, says Wood Craft, 

Alter wood has been exposed to 
moderate heat for a long time it be- 
comes partly oxidized and approaches 
a little nearer the nature of coal, many 
of the highly inflammable and volatile 
elements of the new wood having slow- 
ly passed away. 

The first proof of this fact ever 
brought to the writer’s attention was 
during tltE j repairing of an old dry kiln. 
The timbers were very dry and brittle 
and someone remarked how easily it 
could bo ignited, A piece was tried 
and to our astonishment it could scarce- 
ly be made to blaze at alt The fro 
seemed disposed to hang to it very \\ dl 
though and it burned slowly like punk. 
The wood, however, seemed to have 
lost nearly all its elasticity. It appears 



Vernik f Scald 
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that those dements in the wood that 
give to it springiness and elasticity are 
the very highly inflammable ones and 
they are also Hie ones to depart first, 
•— ■— + 

Sustaining Strength of Ice 



To Find the Length of Band Iron 



To find Hie length of iron for a 
band: Take a £-f't. rule; measure up 

from the hinged ends 3 13-1C in,; 
draw a line across as shown in the 
illustration and open the rule to once 




Rule L'tied for Computing the Length of hand Iron 



Universal Soldering Fluid 



A soldering fluid which will not rust 
or corrode the soldered parts is made 
by dissolving as much zinc in muriatic 
add as the acid will take up and then 
adding water, glycerine and alcohol. 
To one part glycerine add one part 
a 1 col iol a nd- one pa r t wate r ; then add 
two parts of acid with the zinc dis- 
solved. This fluid has been used for 
all kinds of soldering, aays die Street 
Hallway Journal, and 1ms been found 
especially desirable with greasy or 
dirty connections as well as for solder- 
ing to iron. It is claimed that the 
glycerine prevents all rust, which plny& 
havoc with many soldering fluids 
which contain muriatic acid. 

Composition of Solders 



Fine solder is an alloy of two parts 
of block tin and one part: of lead, daz- 
ing solder is equal parts of block tin 
and lead. Plumbing solder, one part 
block tin and two parts lead, 

♦ ♦ 4 

To make a cheap fireproof wash dis- 
solve U Ul suit in i gal. whitewash. 



the width of the diameter plus once 
the thickness of the iron, from the in- 
side points, says a correspondent of 
the American Blacksmith. Then meas- 
ure the distance between the end of 
the rule from the inside corners as 
shown, which will be the length of 
your iron. If measured right you will 
find this correct. In ease the diameter 
of the hand plus the thickness of the 
iron is . 1 T 4 in,, as shown in the illus- 
tration, the length of the piece must 
be 3J/&- f-3-bI in., as shown. 

- — -+-+■» — - — 

Splicing: Broken Armature Parts 



A method of splicing broken arma- 
ture shafts which is proving satis! ac- . 
fory has been developed at the Co- 
1 n minus, 0 +T shops of the Indiana, Co- 
lumbus & Eastern Traction Company* 
Shafts broken near the gear or on the 
taper at the pinion end are easily re- 
paired so that the armature may he 
used until it is necessary to tear down 
the winding for some other reason. 

The method of making this splice is 
simple, says Electric Hallway Review, 
The broken end of the shaft is turned 
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down in the form of a cone, longitudi- 
nal grooves being cut in its surface. 
After this is done another piece of 
shaft steel is hollowed out, cup-shape, 
to fit the taper snugly* One- fourth of 
an inch of spelter is placed in the bot- 
tom of the cup. The two parts are 
fitted together and placed in a screw 
jack or wheel press and are then heated 
by means of a coke air blast flame 
which is made to circle around the 
shaft. As the parts to he spliced are 
heated pressure is applied through the 
screw jack and the spelter is forced 
from the bottom of the cup to all parts 
of the taper* When the shoulders of 
the two pieces are brought together the 
weld is complete* The shaft is then 
placed in the lathe centers and trued. 
The method described has been used 
very successfully and in many in- 
stances the welded shafts are still in 
use after several months of severe 
wear* 

*— 

Exhaust Muffler and Heater 



The accompanying illustration shows 
how the feed water was heated in a 
small plant* The exhaust from the 
pump was brought into a barrel, as 
shown, and in order to avoid the crack- 
ing noise, which usually takes place 
when steam is condensed in cold wa- 
ter, a wooden box was built around the 
pipe. This box is about 8 in. square, 
says a correspondent of the Engineers* 
Review, and the fop is kept below the 
surface of the water in the barrel about 




1 in* In a few minutes the water 
in this pipe becomes hot and then all 
noise ceases. The hot water overflows 
and cohl water enters over the top, 
thus making a noiseless heater* A 
small in. hole is drilled in the ex- 
haust pipe dose to the water in the 
barrel to avoid a vacuum in the pipe 
when the pump is stopped* 

— — +» + 

Air Cylinder Converted Into Post- 
Hammer 



An old air brake cylinder makes an 
excellent post-ha rnmei when arranged 
as shown in the accompanying sketch* 
The object of the home-made appliance 
is to straighten brake rods, hangers, 

bent bars of iron, 
or do any kind 
of work where a 
few well directed 
blows of a fairly 
heavy hammer 
are needed, says 
Railway and Lo- 
comotive Engi- 
neering. 

Prom the up- 
per cylinder head 
a pipe comes off 
and supports a 
3-way plug cock, 
which opens and 
shuts to let air into the cylinder or ex- 
hausts it according as it is moved to 
inlet or exhaust positions. The sup- 
ply pipe above the plug cock runs up 
to a reservoir into which the air sup- 
ply of the shop is piped. The object 
of the reservoir above is to keep a suf- 
ficient quantity of air close at band to 
fill the cylinder quickly without mak- 
ing the shop supply pipe gasp for air 
every time the hammer strikes a blow* 
The plug cock is arranged with its 
handle connected to a long Tod which 
hangs down nearly to the ground, and 
to this long rod is attached a piece of 
-J-in. curved pipe hinged at each end 
to form a treadle. 

■ » ■ 

A good polishing powder consists of 
4 lb. magnesium carbonate, 1 lb. chalk 
and 4 lb. rouge, intimately mixed. 
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Luminous Ink 



Shines in the dark. Phosphorus 
1 dr, ; oil cinnamon, 4 oz, Mix in a 
vial, cork tightly, heat slowly until 
mixed. A letter written with this ink 
can only be read in a dark room, when 
the writing will have the appearance 
of fire, — -Contributed by Frank Pavlik, 
Wimietka, 111 

— — ♦ ♦ + 

A Ready Wire Stretcher 



For stretching barbed nr other wire 
in long lengths the farm wagon is a 
very handy and efficient 
tool. One of the rear 
wheels is raised from 
the ground and the 
wire is passed once 
around the hub and 
fastened to a spoke of 
the wheel The wagon 
is then braced by any 
suitable means and the 
wheel turned in the 
manner of a mariner's 
wheel. In tiiis way a 
pull of 100 lb* on the 
tire will exert a force 
of 400 or 500 lb. on Die wire, — Con- 
tributed by Experimenter, 

»> ♦ 

Iron Brackets for Rumps 



The pump foundations m many 
plants are only high enough to serve 
tlie purpose for which they were in- 
tended, little thought being given for 
convenience and accessibility. There- 
fore, the under portion of the pump is 




seldom cleaned and in many cases the 
top is covered with filth. 

In the plant where I am employed 
we have done away with foundations 
for small pumps, says a correspondent 
of the Engineers' lie view. Instead 
they are placed on brackets made of a 
suitable size of iron. The brackets are 
bolted to the wait of the room where 
the pumps are located and at a suffi- 
cient distance above the iloor to per- 
mit of an easy access. 

The illustration show's the manner 
in which the pumps are arranged. I t 
will be scon that the floor underneath 



the pump can be kept clean without 
any trouble, and that it is an easy mat- 
ter to thoroughly wipe the entire sur- 
face of the pump. J have never seen 
any arrangement which gives as much 
satisfaction as this method of placing 
a pump. 

— — 

Paper Cambric Screens 



Draughtsmen who are obliged to 
work at south windows find the glare 
of the sun on clear days a great in- 
convenience. The light is loo dazzling 
with the shade rolled up and when it 
is drawn down there is not enough 
light to work by. This difficulty is 
sometimes overcome by tacking a 
piece of muslin - over the window 
frame, but a better way is to use a 
shade made of white paper cambric. 
This material is inexpensive, very 
transparent and, unlike muslin, is not 
easily soiled, as it has a glazed surface 




Ready Wire Puller 
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very much like tracing cloth, which is 
also suitable for this purpose* The 
price of tracing cloth is, however, 
about three times as much as that of 
paper cambric. — Contributed by W. 
II, G., New York City* 

» + — - 

A Shop-Made Trip-Hammer 



This machine, which was made at a 
very small cost, saves much labor and 
time and is very useful, especially for 
drawing-out purposes. The manufac- 
ture of this machine, which was built 




Shop-JVtade Trip- Hammer 



by a correspondent of the American 
Blacksmith, is described as follows ; 

“Alter picking out a place for its lo- 
cation, I dug down about 3 ft, and 
placed a large stone. Upon this I 
erected a good, solid anvil-block, and 
upon the block I fastened an old anvil 
which was minus the horn* I then 
took two pieces of 4 by 4-in. timber 
and placed one stick directly behind 
the anvil and fastened it solidly to the 



door and roof. The other piece was 
placed on the anvil, as shown, and 
run from here to the roof, 1 now se- 
cured a short shaft and, after placing 
thereon in the order mentioned a fly- 
wheel 18 in. in diameter, a good, stout 
coil spring and a belt pulley, on the 
end of which was fastened a piece of 
flat stock bearing on each of its cuds a 
hardwood block, placed it well up on 
the uprights. I then run a short, stout 
piece of timber from the roof, to sup- 
port the pulley end of the shaft. To 
the other end I now fastened a small 
flywheel, which would give me a 3-in. 
stroke. For the hammer 1 used an old 
shaft, to one end of which I welded a 
tool steel face similar in form lo the 
pene end of a sledge. For the spring 
I used a five-leaf buggy spring, with 
the long leaf and loops on the outside. 
1 then took two pieces of stock 

the same width as this spring and bent 
them, as shown at A in the engraving, 
fastening them in the center of the 
spring by means of four clips. The 
connecting rod then joins the spring to 
tiie small flywheel. I placed guides on 
the uprights, as shown at X, the lower 
guide being about 10 in, above the 
anvil. To connect the foot lever with 
the clutch pulley J forged a Y-rod, ns 
at 0, and connected it by means of a 
lever and a rod, as shown in the en- 
graving.” 

» » ♦ — — 

Waterproof Ink 



An ink suitable for inscriptions on 
stone, tombs, or other place where 
dampness may attack is made as fol- 
lows : Pitch, 11 lb. ; lampblack, 1 lb.; 
turpentine sufficient to make soluble. 
Mix with heat. — f Contributed by Frank 
Pavlik, Jr., Winnetka, 111. 

“ +■ 

To Restore Color to Aluminum 



To restore gray or unsightly alumi- 
num to its white color, wash with a 
solution of 30 parts borax in 1,000 
parts water, with a few drops of am- 
monia added. 
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A Successful Long ft Vain Hot Water Heating System 



As there are many failures in long- 
distance heating systems the following 
successful arrangement may he of 
value to some readers. In this ease 
the heater is It? 5 ft, from the radiating 
coil. The success of the system de- 
pends largely on the elevated recep- 
tacle, In this ease the flow main was 
carried up from the heater to a barrel 
Any other receptacle would serve the 
same purpose, says a correspondent of 
the Metal Worker, provided it was lo- 
cated twice the height above the boiler 
as the drop of the main is below the 
boiler* The piping must be direct from 
the boiler to the barrel, then from the 
ba r: no ] t o the s [ icc i a 1 1 y 1 1 tad e 1 lea d e r eo i ! , 
This heating system has been working 
with perfect satisfaction for the past 
two winters. The header coil is likely 
to he the cause of trouble if it is not 
made to form at least one angle, so 
that the unequal expansion of the hot- 
t ( ■ r p i pe s at the top and 1 1 i e eo hi e r p i j ic? 
at the bottom may be compensated for 
iu the spring of the piping. 



File for Maps or Other Drawings 



The usual method of suspending 
maps from the ceiling not only pre- 
sents a very untidy appearance but 
causes rapid destruction of the draw- 
ing due to rough handling and allows 
them to become dirty in a very short 
time* The device here illustrated is 
recommended by a correspondent of 
the American Telephone Journal to 



overcome many of the disadvantages 
of the method mentioned, 

It is nothing more than an ordinary 
table with a box arrangement mounted 
on each end, in which is fitted a roller 
with a handle so that it can be ro^ 
tated conveniently. A drum made of 
Kino is fitted onto the roller. A heavy 
grade of linen cloth attached to both 
drums moves over the surface of the 
table as the rollers rotate. On this 
linen cloth arc mounted the cable lay- 
out maps or other drawings. The 
boxes have lids so that access can be 
had to the rollers in case they need 
adjusting* As the drawings are 
mounted on the linen cloth they are 
numbered consecutively and a list is 




pasted on one of the lids giving the 
name and corresponding number of the 
various drawings so as to facilitate the 
manipulation of the rollers in locating 
any particular drawing. 

This table can also be usied for the 
purpose of keeping record of the work 
in hand. Diagrams of the work to be 
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clone can be mounted on the linen cloth 
find as it progresses it can be checked 
off. When the work has been com- 
pleted the diagram can bo removed 
from the clot}] with the aid of a wet 
sponge. 



To Convert a Gas Engine Into an 
Air Compressor 



Any gas engine of ordinary design 
can be converted into a fairly efficient 
air compressor by making a few alter- 
ations and additions. If the engine is 
of the 2-oycle type remove the spark 
plug and re- 
place with a 
check valve 
as shown in 
t h e sketch 
at A. The 
exhaust may 
be plugged 
up with an 
o r d : n a - tv 
pipe plug, B 
a 1 t. h o ugh 
this is not 
absolut e 1 y 
necessary. 

In order to 
reduce the 
space of the 
c ompression 
chamber and 
thereby in- 
crease t li e 
efficiency of 
the compres- 
sor fasten a 
block of wood on the end of piston as 
shown at C, This should lx* of a shape 
to conform to the tup of the cylinder 
which it .should nearly touch when the 
engine crank is placed on the dead 
center. In order to avoid obstructing 
the passage of the air from the inlet 
port it will be necessary to cut a small 
cavltv in the block as shown at D, 

If a 4-cycle engine is used to make 
the compressor it will bo necessary to 
remove the exhaust valve. It is also 
a good plan to disconnect the gear in 
order to prevent noise and unnecessary 




operation of moving parts. A check 
valve should be placed on the exhaust, 
as near the engine as possible and a 
block of wood similar to that used in 
tlie 2-cycle engine should be fastened 
to the piston. Tf there are two cylin- 
ders on the engine, one may be con- 
verted Into a compressor as described 
above and the other used lor furnish- 
ing power.— Contributed by J. S. 
Kemp, Chicago. 



How to Hang Canvas and Burlap 



Raphael Pedretti, in the Master 
Painter, gives his method as follows: 

Our process of applying muslin, or 
canvas, as it is sometimes termed, is 
pure and simple handwork, We do not 
use n, brush to paste nor a paperhang- 
ePs brush to smooth out the material 
on the wall. 

Ten quarter heavy unbleached mus- 
lin is used which is 7 to 7^ ft in 
width. The selvage is ripped off, for if 
left on will show ridges in your work. 

It is then soaked in a wooden tub of 
paste (with a hoard with a hole in it 
nailed to the tub) in strips the length 
of the width of the room. 

The muslin is then draw r n up through 
the knot-hole, which removes a 11 the 
loose paste. When the muslin, thus 
soaked, is placed on the ceiling, it is 
thoroughly scraped and rest: raped with 
broad knives and painters* scrapers 
until all the superfluous paste is 
removed* 

When dry, all blisters, stains and 
extraordinary cracking of the plaster 
and mottling of painted walls often 
seen, caused by the improper gauging 
of the plaster, is eliminated forever, 
and nothing can dislodge or disturb 
the canvas so treated. Burlap, both 
the lining and dyed, should be thor- 
oughly worked onto the walls with the 
hands. After applying tlie paste first 
to the walls and then io the burlap, if 
thoroughly worked out with the hands, 
not using a brush to smooth it out, it 
will stay out, you will not be aggra- 
vated by seeing the butts pull apart 
and corners turn up or by receiving a 
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hurry telephone call from some fair 
client to come out and look at your 
poorly executed work. 

Our method of lining walls is some- 
what expensive, but it is thorough and 
reliable* In preparing the walls 1 wish 
to say we invariably use the alum size, 
for we find that we can use it heavier 
and stronger ; it dries harder and noth- 
ing softens or disturbs it. 

There is nothing so essential in pro- 
ducing good results, in decorative 
work, as lining walls, for it not only 
covers up many defects in the plaster- 
ing, but gives the coloring a soft and 
brilliant dfect, and is very durable if 
in the last coat a little beeswax is used 
with the zinc, making what we call an 
encaustic finish. 

-*—*■# 

how to Make a Pocket Knife 



U A thing of beauty is a joy forever” 
except when it comes to buying a as- 
cent pocket knife that was made to 
sell. A home-made knife while some- 
what crude in appearance is very ser- 
viceable if well made. 

To make the handle take a piece of 
5-in. round iron and flatten out a piece 




Crude but Serviceable 



alKHit fl in. long and 4 in. wide* Then 
bend it double, B, till there is just 
sufficient room for the blade to go in 
between* Now bore the rivet hole and 
you are ready to make the blade. Old 
files make very good blades, says a cor- 
respondent of the American Black- 
smith, but most of the blades T make 



are of old hay-rake teeth. These are 
about f in. thick. I flatten out and 
shape roughly, then cut ol! a piece 
for a blade and anneal it. 1 do this 
by heating red and burying it in warm 
wood ashes till it cools. Then it drills 
easily and you can grind it down near- 
ly to a finish. You want two holes in 
the blade, one for the rivet on which 
the blade turns, the other to receive a 
rivet which is to act as a stop when 
the knife is open. After finishing the 
blade, hi. and tempering, assemble in 
the handle as shown at F, 

— — < #-* -+ 

Balanced Valve Stem for Pump 



Pumps often give trouble because of 




Pump with Spring to Balance Pressure 



an unequal pressure within the steam 
chest acting on the area of the steam 
valve, or the valve atom. As the valve 
stem extends through only one side of 
the steam chest there is a constant ten- 
dency to blow it out. To overcome 
this trouble a correspondent of the 
Practical Machinist recommends the 
use of a coil spring between the bracket 
B and the collar V in the illustration. 
The spring should be given sufficient 
tension to counterbalance the action of 
the steam acting 011 the area of the 
valve stem* While the action of the 
steam is to force the valve stem out of 
the chest, the spring forces it in again, 
and, therefore, the forces are neutral- 
ized and the valve stem stays where it 
is left by the tappet arm* 

— - » * * 

To make can varnish, dissolve 15 
parts shellac, 2 parts Venice turpen- 
tine and 8 parts sandarae, all by 
weight, in 75 parts spirit, by weight* 
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Mow to Make an Ammeter 



Every amateur mechanic who per- 
forms electrical experiments will fine] 
vise for an ammeter and for the bene- 
fit of those who wish to construct such 
an instrument the following descrip- 
tion is given: The operative principle 
of this instrument is the same as that 
of a galvanometer, except that its 
working position is not confined to the 
magnetic meridian* This is accom- 
plished 1 by making the needle revolve 
in a vertical instead of a horizontal 
plane. The only adjustment neces- 



sary is that of leveling, winch in ac- 
complished by turning the thumb 
screw shown at A, Fig, 1, until the 
hand points to 0 on the scale. 

First make a support. Fig, 2, by 
bending a piece of sheet brass to the 
shape indicated and tapping for the 
screws, C 0, These should have hol- 
low ends, as shown, for the purpose of 
receiving the pivoted axle which sup- 
ports the hand. The core, Fig. 3, is 
made of iron. It is 1 in. long, } in* 
wide and i in* thick. At a point a 
little above the center, drill a hole as 
shown at IT and through this hole drive 
a piece of knitting needle about £ in* 



long, or long enough to reach between 
the two screws shown in Fig* 2* The 
ends of this small axle should be ground 
pointed and should turn easily in the 
cavities, as the sensitiveness of the in- 
strument depends on the eaee with 
which this axle turns. 

After assembling the tore as shown 
in Fig. h it should be filed a little at 
one end until it assumes the position 
indicated- The pointer or hand, Fig, 
5, is made of wire, aluminum being 
preferable for this purpose, although 
copper or steel will do. Make the wire 
-I-i in, long and make a loop, I), 4 in. 



from the lower end. Solder to the 
short end a piece of brass, E, of such 
weight that it will exactly balance the 
weight of the hand. This is slipped on 
the pivot and the whole thing is again 
placed in position in the support. If 
the pointer is correctly balanced it 
should take the position shown in Fig. 
1, hut if it is not exactly right a little 
filing w ill bring it near enough so that 
it may be corrected by the adjusting 
screw. 

Next make a brass frame as shown 
in Fig. 6. This might be made of 
wood, although brass is better, as the 
eddy currents set up in a conductor 




Fig, l 



Fig. 2 



Fig. 7 



Complete Ammeter and Details 
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surrounding a magnet tend to stop In prevent it turning on the axle* 

oscillation of the magnet. (The core To calibrate the instrument connect 
is magnet i seed when a current flows as shown in Fig, 7, where A is the 

through the instrument.) The brass home-made ammeter; B, a standard 

frame is wound with magnet wire, the ammeter; C, a variable resistance and 

size depending on the number of am- D a battery, consisting of three or more 

pores to be measured. Mine is wound cells connected in multiple. Throw in 

whh two layers of No. 14 wire, ID enough resistance to make the stand- 

turns to each layer, and is about right ard instrument read 1 ohm and then 

for ordinary experimental purposes, put a mark on the paper scale of the 

The ends of the wire are fastened to instrument to he calibrated* Continue 

the binding-posts, B. C ? Fig. 1, in this way with 2 amperes, 3 amperes, 

A wooden box, D, is then made and 4 amperes, etc., until the scale is full, 

provided with a glass front. A piece To make a voltmeter out of this hi- 
nt paper is pasted on a piece of wood, strument, wind with plenty of No, 3C 

u'hidh is then fastened in the box in magnet wire instead of No. 14, or if it 

Rueh a position that the hand or point- is desired to make an instrument for 

er will lie close to the paper scale* measuring both volts and amperes, use 

The box is 5i in. high, 4 in. wide and both windings mid connect to two pairs 

1$ in. deep; inside measurements, of binding-posts, — Contributed by J* 

After everything is assembled put a R Dussault. 228 Chs. Borromcc St*, 

drop of solder on the loop at D, Fig* 5, Montreal, Can* 



Cheap Telegraph for Learners 



Burning Inscriptions on Trees 



An inexpensive tek-gTaph instrument 
can be made by fastening an electric 
bell magnet, A /to a s mall wooden box , 
such as a cigar box* D nT 

The sheet-iron arm a- 
tore is p r o v i d e d R 

with a tapper, B, r_!Z"!— 
which consists of a cTT 

small bolt and nut. A 

The anvil* C, and | " | e 

stop* I), are also *•' 

made from bolts 

and are fastened to i 1 \\ 
a piece of sheet ’ 

brass, E, bent as j 

shown. The kev, F, 

is made of brass 

about 1/32 m. thick Monte 

and so adjusted that it nearly touches 
the contact. If a double contact key is 
wanted, the adjusting screw may be 
used for the second contact 

While the instrument as described 
will work only on very short distance 
lines, it may be rewound for use on a 
line 2 or 3 miles long by using about 
250 ft* of No. 28 single cot ton- covered 
wire. — Contributed by A* G* Ward, 
Wilkinsbnrg. Pa* 



Scrape off the bark just enough to 
come to the first light under coating, 
which is somewhat moist. With a 
lead pencil make an outline of the in- 
scription to be burnt on the tree and 
bring the rays of a large magnifying 
glass not quite to a flue focus on the 



same. 



The tree will be bund along the 



^ Ctmteef 

3 mntevf'y 



Made Telegraph Instrument 

pencil marks, and if the glass is not 
held in one spot too long, the inscrip- 
tion will be burnt in as evenly as if it 
ha d bcc n written. — Contr i but ed by 
Stewart H* Lei and. Lexington, 111, 
* * * 

To lubricate sheet metal mix 1 qt. 
whale oil, 1 lb. white lead, 1 pt* water 
ami tl nz, finest graphite. Apply with 
a brush before the metal entt-ra the 
dies* 
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Mechanical Tricks with Cards 



One of the simplest tricks to per- 
form, but one not easily detected, can 
be executed by using a tapered deck 
of cards as shown in Fig. 1, A cheap 
clrck of cards is evened up square, fast- 
ened in a vise and planed along the 




edge in such a manner that all the 
pack will be tapered about 1-lb in. 
This taper is exaggerated in the illus- 
tration which shows one card that has 
been turned end for end. 

It is evident that any card reversed 
in this way can be easily separated 
from the other cards in the pack, which 
makes it possible to perform the fol- 
lowing trick: The performer spreads 

the cards out. fan-like, and asks an 
observer to withdraw a card, which is 
then replaced in any part of the pack. 
After thoroughly shuffling the cards 
the performer then holds the deck in 
both hands behind his back and pro- 
nouncing a few magic words, produces 
the card selected in one hand and the 
rest of the pack in the other. This is 
accomplished by simply turning the 
deck end for end while the observer 
is looking at his card, thus bringing 
the wide end of the selected card at 
the narrow end of the pack when it 
is replaced. The hands arc placed be- 
hind the back for a double purpose, as 
the feat then seems more marvelous 
and the observers are not allowed to 
see how it is done. 

Tn prize games, players having the 
same score are frequently called upon 
to cut for low to determine which shall 
be the winner, but a fairer way Is to 
cut for high as a person familiar with 
the trick shown in Fig. 2 can cut the 
cards at the ace, deuce, or three spot, 



nearly every time, especially if the 
deck is a new one. This is done by 
simply pressing on the top of the deck 
as shown, before cutting, thus causing 
the increased ink surface of the high 
cards to adhere to the adjacent ones. 
A little practice will soon enable one 
to cut low nearly every time, but the 
cards must be grasped lightly and the 
experiment should be performed with 
a new deck to obtain successful results. 
— Contributed by D. 11, J. f Chicago. 


how to Make a Porch Chair 

Tlip- illustration shows a very com- 
fortable and attractive porch chair that 
can be made with lew tools and easily 
procured material. Most any kind of 
wood will answer, says the American 
Carpenter and Builder, but if open 
grained wood, such as oak or chestnut, 




is used the parts should be filled with 
a paste filler. If the natural color of 
the wood is not desired, the wood may 
first he stained, the filler being colored 
somewhat darker than the stain. 
Procure enough lumber to make nil 
the pieces shown in the detail draw- 
ing and finish to the dimensions shown, 
being careful to make the correspond- 
ing pieces exactly alike in order to pre- 
serve the perfect symmetry which is 
necessary in work of this kind. Tn bor- 
ing the holes care must he taken tc 
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keep both edges of the holes sharp anil 
clean. The holes should each be bored 
until the spur shows; the bit should 
then be withdrawn anti the rest of the 
boring be done from the other side. 
The semicircular notches are made by 
placing the two pieces edge to edge in 
the vise and placing the spur of the 
bit in the crack. The 1-in, bit is used. 
As it will he difficult to finish the bor- 
ing of these blocks from the second 
side, the parts remaining may be cut 
out with the knife after the pieces have 
been separated, 

Five 4-in. dowel rods are needed. 
It is possible to get these in one long 
piece if you happen to live near a mill 
and then all you will have to do is 
to saw off the desired lengths. How* 
ever, if they cannot be got easily you 
can make your own. Two rods each 
18^ m. long ; two rods each 20J in. and 
one rod 22 \ in. give the exact lengths. 
It is well to cut each piece a little 
longer than required so that the ends 
which are imperfectly formed may be 
cut off. These rods should fit tight 
and may be fastened in addition with 
a small screw or nail from the under 
or back side. 
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Details of home ‘Made Fur eft Seat 



The hand rests should be nailed to 
the arms with small nails or brads be- 
fore the arms are bolted. The illus- 
tration of the assembled chair shows 
the relative position. 

The bolts should be | in, and of the 
following lengths; 4 bolts in. long; 
2 bolts 2 in. long; 2 bolts 3 in, long. 
Washers should be placed between ad- 
jacent pieces of wood fastened together 
with bolts and also at both ends of the 
bolts. This will require 2(\ washers in 
all. While the size of the chair may 
be varied, it will be necessary to keep 
the proportions if the parts are to fold 
properly, 

— — — — 

To make black ruling ink, take good 
black ink and add gall as for blue. 
Do not cork, or it will not turn black. 
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FIRST CHINESE RAILROAD 



It is a little railroad, only 30 miles 
long, with four stations* which has just 
opened for trallic between Chaochowfu 
and Swatow, 

But it is the first real Chinese rail- 
road. 

Built by Chinese with Chinese capi- 
tal, and operated by Chinese employes. 

It is true the three locomotives and 
the rails came from America and the 
ties from Japan, Before many years 
both rails and locomotives will be made 
in the land which had printing anil 
gunpowder centuries before the Cau- 
casians. Great things will be doing in 
the land of rice and tea leaves before 

the century m half over. 

— — 

THE SIGN THAT COST $1,000 PER 
WORD 



The most expensive sign in the 
world, consisting of only six words, 
each of which cost $1,000, is in such 
common use every one of our readers 
has often scon it, but would doubtless 
think some time before guessing right. 
The incident is an interesting one. 

A certain eastern railroad had 
erected signs where its track crossed 
streets and country roads with the 
warning in big Jotters “Beware of the 
Engine and Cars," which was followed 
by lengthy instructions in smaller let- 
ters winch would take two or three 
minutes to read* This was supposed to 
place the burden of responsibility on 
anvbodv who was so reckless as to 
venture on the track and get hurt after 
such a warning. But as the highways 
and grade crossings increased, the mak- 
ing of signs became a financial bur- 
den, and the Wording was reduced to 
‘"Look out for the Engine when the 
Bell Rings and the AVhistk Blows,” 

After another lapse of some years 
and the signs had increased from a 
few hundred to several thousand, it 
occurred to the management that a 
net 1 d less amount of money was being 
spent each year in lumber and sign 



painting, especially in view of the fact 
that the old signs were giving out and 
more crossings were constantly re- 
quired. 

But to save paint and boards and 
the legal advantage of the company 
all at once proved something ton hard 
for the operating department, and so 
finally the matter was submitted to 
Judge Paxton. The judge studied up 
a sign— -it only contained six words- — 
and he charged $G,000 for his work, 
but the result needs no addition, 
neither can a single word be spared 
for it tells the whole story in one short, 
crisp sentence: 



RAILROAD CROSSING 
STOP, LOOK AND LISTEN 



Yes, it does look like easy money 
for the judge, and it paid the com- 
pany. But had he only taken out a 
copyright and charged a dollar royalty 
on all the crossing signs in the whole 
United States—! 

» » » 

SODIUM TRANSMISSION LINES 



Wrong] it-ir on pipes filled with sodi- 
um may eventually take the place of 
copper cables for overhead transmis- 
sion lines and feeders for railway 
work. The sodium ib a cheep and 
good conductor of electricity, hut as 
the oxygen causes it to ignite when 
placed in contact with water, its use 
must be restricted to [lie purposes men- 
tioned. The pipes of standard size are 
heated to a point above the melting 
temperature of sodium and the melted 
sodium is then run into them, solidify- 
ing when cool, Tn the small sizes the 
cost of flic sodium conductor is about 
50%, and in the large sizes not 
more than 20% of that of cop- 
per cables of the same conductivity. 
For instance, a |-iu, sodium conductor 
having a capacity of 109 amperes costs 
3§ cents per foot, against 8] cents for 
the copper line of the same capacity. 
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BREAKING ICE GORGE WITH DYNAMITE 



Although the Platte river of Ne- 
braska is noted for being an under- 
ground stream on account of the en- 
tire valley along its course being un- 
derlaid with moving waters, which flow 
with the open current, it is by no means 
an underground river in the spring- 
1 1 m e when the i ee brea ks up. T t i s t hen 
that the floating ice collects in huge 
masses, and uniting in a mighty gorge* 
raises the level of the river until it 
overflows its banks and floods the sur- 
rounding country. 

The river varies in width from one- 
half to* one and a quarter miles, and at 
normal its average depth is not over 3 
ft. The entire bed of the river is sand 
and much of it that treacherous quick- 
sand, which is constantly changing, 
thus often causing a channel 10 ft, deep 
to appear where on the following day 
there will be a sand bar show ing above 
the waters. In many places the banks 
are not more than 4 ft. above the nor- 
mal level of the water, so that when a 
gorge forms across the river, only a few 
moments elapse before the water is over 
the banks and spreading out over the 
country. 

The farmhouse shown in the illustra- 
tion was only one of many in the same 
condition and while it is a mile from 
the river it was flooded with 2 ft, of 
wafer. The other picture shows where 
the water and ice is banked and held 
back by the Union Pacific railroad, 
which follows the river for several hun- 



dred miles. Much damage is clone to 
the track every year by the grade being 
washed away, which is done in only a 
few hours when the water passes over it. 

The only way of preventing such 
floods is by keeping the huge cakes of 
ice from forming a gorge, but this 
cannot always be accomplished and the 
remedy then is to break the gorge as 
soon as possible by dynamiting. The 
gorge which caused the flood shown in 
the illustration required nearly COO lb. 
of dynamite for its removal. Several 
charges were exploded with little effect 
but at the last charge tire entire gorge 
was swept down the river in a wall of 
water and ice several feet high, 

»» + -■ ■ — 




SNOW FORTS NO PROTECTION 



The unusually heavy snowfalls in 
Germany last winter gave opportunity 
for numerous experiments with de- 
fenses made of heavy, hard -packed 
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snow. In the test mounds were built 
up 6 ft. high and 15 ft. thick, and 
wooden fi gures, li ize s and targets 
were placed behind them. The artil- 
lery shot left an open bore through 
the mow wall and the infantry bullets 
also went through without losing any 
power. The dummies were riddled 
and the targets utterly destroyed. 
Snow mounds, no matter how thick, 
afford no protection against modern 
guns, large or small 

— • + 

SUBSTITUTE FOR COPPER 



The steady increase in the price of 
cropper, with a corresponding increase 
in its demand, and the certain pros- 
pect of new uses arising from year to 
year have caused considerable anxiety 
lo those manufacturers who cannot do 
without this metal. Necessity, how- 
ever, is a great stimulation of ideas, 
and provider of wants, and long before 
the visible supply lias neared its end, 
something else will have been found ; 
or at least something else to such an 
extent that plenty of copper will be 
left to use where only copper will 
answer. 

Aluminum has proved the best sub- 
stitute thus far, though at present its 
manufacture is a monopoly, on account 
of certain patents. These patents will 
expire in a few years and then we may 
look for a substantial reduction in 
price and an increased volume of the 
product. 



ALL-STEEL 70- FT. POSTAL CAR 



Til* Sliest Postal C* r in the World Mirks a New 
Era for Railway Postal Clerks 



Railway postal clerks, who occupy the 
most dangerous position in a train, be- 
cause they have no warning or chance 
to escape, bail with satisfaction the 
prospect of improved mail ears, the 
first of which has been built by the 
Pennsylvania railroad. The ear, which 




Showing Steel Framework 



is TO ft. long inside and 9 ft wide, is 
practically all steel, since it contains 
only 3 TO lb. of wood. The floor is ce- 
ment and the sorting cases for papers 




All-Steel Postal Cat— Largest In the World 
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and letters and the doors are all of 
metal* Tt is the first TO- It, postal ear 
ever built, and has storage space at 
cadi end, which eliminates the neces- 
sity of turning the car at terminals for 
the return trip. 

The unusual strength of the con- 
struction is indicated in the 12-in, 
vertical 1 -beams at each side of the 
doorways. Electric light is supplied 
from storage batteries and an axle 
light generator below the floor. The 
car body is built on 36-in. steel girders 
and the framing of 18-im I-beams, 




Interior Also Fireproof 



The sides and roof are steel plate, 
with an inside lining of fireproof com- 
posite hoard, of which there is 2,840 
lb. Asbestos cloth is used to deaden 
the sound. The only danger from fire 
will he on account of the inflammable 
nature of the mails, Fire extinguish- 
ers will he provided for emergencies 
of tli is kind. The car weighs 190,000 
lb,, and by reason of special spring 
rigging rides exceptionally easy. 

When taken to Washington for the 
inspection of officials it was pro- 
nounced the safest and largest postal 
ear in the world. It is expected that 
as fast as it can be done this type of 
car will be required of all the leading 
Tail roads. 
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CONCRETE TIE FAILURE 



The practical concrete? railroad tie 
seems a harder proposition than lias 
been generally supposed by inventors 
who have had no railroad experience. 
The illustration shows at the top one 
of a considerable number of reinforced 
concrete ties which were laid February 
27, 190th on one of the steam roads out 
of Pittsburg. Below are shown some 
of the same ties after seven months* 
service. These tic a were 8 A ft. long, 
7 in. deep, and 8 in. wide, except whore 
the rails rest and there they widen to 
12J in., where a box is formed to hold 
an oak block into which the spikes arc 
driven, 

*— *- * 

PACIFIC LIGHTSHIPS EQUIPPED 
WITH SUBMARINE SIGNAL 
SYSTEM 



Ail the lightships along the Pacific 
r-nasl arc soon to be equipped with the 
new telephone submarine signal sys- 
tem. By means of the apparatus the 
men on the lightship arc able to ex- 
change signals with incoming steam- 
ers for a distance of from 10 to 15 
miles. This will lie of great safety 
service in case of heavy Cogs, darkness, 
heavy weather, etc. 

The system consists of a submerged 
bell and receiver mi each side of the 
lightship, under water. The approach 
of an incoming vessel is announced 
through an electrical contrivance liv 
the ringing of a bell in the pilot house 
of the lightship, which is connected 
with the submerged receiver. Tim 
steamer, which must also he equipped 
with a similar arrangement, will 
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receive signals from the lightship ami 
bo accurately advised of the bearing of 
the latter vessel. With this informa- 
tion the incoming liner can steer for 
the lightship with confidence and cer- 
tain ty, and when the steamer pilot lo- 
cales the beacon craft he knows just 
where lms own vessel is. The great 
danger lias been in missing the light- 
ships during very thick weather, in 
which event the vessel is left largely to 
the mercy of chance. 




The record of marine disasters on 
the rad tic coast shows that the great- 
est danger of mariners is attendant 
upon the attempt to reach port during 
a fog. The signals which are made in 
accordance with a code system are sent 
by striking a submerged bell. 

— ■ 

CONCRETE PILES FOR FOUNDA- 
TIONS 



Piles made of concrete are rapidly 
taking the place of wood for founda- 
tion work. The concrete has many ad- 
vantages. In the first experiments 
w ith concrete piles they were made at 
the place where they were to he used, 
dried, and then driven with a pile- 
driven A later process is to drive a 
steel shell, sharp -polo ted at the bot- 



tom and tapering to the required 
diameter at the top. In driving a 
solid core fills the shell and is with- 



p* '*-j. 




Shell RfaJy to Drive 

drawn, leaving ihc shell to serve as 
the mould for the concrete. By rea- 
son of the tapering form ihc size of 
the pile can he determined to suit the 
c-ase, with a maxi mu in of hearing sur- 
face at the top. The approved sizes 
range from 20 in. diameter at the top 
and 6 in. at the point for a 20-it pile, 
to IS in. at top and S in. at point for 
a 40-ft. pile. A 25-ft. tapering pile 
did the work of -10-ft. pile of uniform 
diameter in .New York, while in New 1 
Orleans the 90-ft. concrete tapering 
pile equaled the 50 and fiOTt. wooden 
piles. A 20-in. concrete pile has the 
same head surface as four 10-in, piles. 
Concrete piling of this type lias been 
used in the foundations of large build- 
ings, power houses and lofty smoke- 
stacks. The method has been pat- 
ented. 
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UILD WITH 
CAL KNOWLEDGE 

If you are a House Owner or planning to buitd^ 
this set of books wi]] save you many times its cost, 

If you are a Carpenter, Contractor, Builder, Architect, Draftsman or Me- 
ef-anic it offers yo-u an exceptional chance to advance in your 
presrnt occupation . The truest test of your present efficiency 
3 s the amount of money earned by you from week to week. 

I ojr£s you are advancing and earning moro imd inure 
money as you grow older, there lnni*t come a time when 
younger .and more ambitious men will crowd you out. Learn 
now to turn your spare time into money. 

CYCLOPEDIA Of ARCHITECTURE 
CARPENTRY -"BUILDING 

Compiled from representative Instruction 
papers of American School of Cot re? pond- 
rnice, This offer is made primarily to demonstrate the superior 
tty of the School 1 a courses, 

fREfr ll.uul-L^ook de^Lribrng over GO courses sent on request, 

New work p-epaned by a staff of 39 practical writers. A master- 
piece of curnplr Ce t concise, practical “ready-to-use" informal on. 
Every demonstration. derived from the practical experience of the 
greatest experts in the building Industries of the world. 

We increased the siae of the first edition in order to 
fJV'l » ve on the first c^wt, and i,c- 0 O sets will be ottered at a 
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Special Advance Sale 



LESS THAN 



REGULAR PRICE 



IMMEDIATE DELIVERY 
TEN MASSIVE VOLUMES, each nearly 

one foot high. Handsomely bound in red half niuroctu, 
Over 4,000 pjgcs^ 3,000 illustrations, full page plates plans, 
sections, etc. Ptinfed on highest grade papery entirely new 
type— DE LUXE hooks in every particular. 

Special $ 1 9.80 Price 

Regular Price, S60 

Sent by prepaid express. Sr mil within five days, and 
a month if sitidrfactoryj, otherwise notify Ul to send for 
them. In any case you Jose nothing. 

A tutinte ly ia tide rs icccpltri si this print If |#sTuiirked fitirlbiD 
Niy n t 1ML 

Amo ml the Chapters; 

Eeinfnrced Conerefcfi (.Vn- 
Rtructlnn - < ‘ arpp-ni ry — T be 
Steel .square — Building Law — 
li rt; p rnn^Q g — State BuJ Id L Utf 
—Hit, fie r i n tt> 1 ide neo — lO&tl mat- 
ron — fTnutraet.^ — Spec I fleatlUDU 

—Strength of Materials— Ar- 
ti li)t€K l.u rat Draw 1 n t r — J 1 nnemry 
— Hectrle W E r \ E tr— PI limbi ng 
— Sfftam-fHliiig — Ilnatlng — 
Vontf luting— Coi n See Work — 
— Skyllt.lit V , rk — nouflu^— 
Steel Construction. 

AMERICAN SCHOOL 
OF CORRESPONDENCE 

CHICAGO 
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rRebuilt Machine Tools'^ 

FOR. SALE 

We are the largest dealer* in Machinery and 
Supplies in the world. Our plant and yards coy* 
er over 25 acres. We always have in stock 200 
to 3U0 planers, lathes, drills and other machine 
tools. Write us your wants and we will send 
you detailed information, ! 

We offer a l!4 H. F. Gasolene 
Engine, brand new, up-to-date, 
horizontal, for $55.00 

Other sizes In proportion, 

< All kinds of pipe, valTMs and lutings. 

a complete stock oi mill supplies, including halting, 
Rafting, haoKers, pulleys and the like. 

All kinds of plumbing material; Hath tubs* closets, 
torfclortos, kitchen sinks, soil pipe and fittings* 

Heating apparatus, induing radiators, boilers, heat- 
ers, valves and ridings. 

i Booflog supplies, Steel, iron, rubber and felt* 

Wire and Fencing of all descriptions. 

Furniture. Household Goods, ufllce Fixtures and Gen- 
eral Supplies. Electrical Material, Copper Wire, Hecep- 
tiicles, Sockets, Fixtures. Dynamos* Generators, Motors* 
Building Material, Lumber, Sash aud Doors. , 

Most of our material was secured foyusat SHERIFF’S 
and RECEIVER’S Sales. Besides, we puretfuusod and 
dismantled overy Exposition of modern days. Including 
the Fifty Million Dollar St Louis World’s Fair. Uur 
stock Is an ever-changing one and we are able to supply 
yon praci really everything in the manufactured line* 
You ate safe to ad tI h+i sjs your wants and ten te one we 
have It In stock. Our prices seldom represent the orig- 
inal co*( of manufacture. Ask for our special, free boo- 
page cat afogue, 1 1 will teae h jt ju the a pi rtt of ecopom y * 

CHICAGO house: wrecking CO. ! 

Deportment 7 B 9 CHICAGO 




A Strong, Dependable little 

2-Cycle Engine 

SKIPPER 

! 24t° 

2 h. p. Marine Engine 



Iteaigned and built by H* D. Baird, unques- 
tionably the foremost designer in tile marine 
engine field. The Skipper k his latest and is 
built upon the experience of his other de- 
signs. Here are some of ita exclusive 
features: Runs equally well on kerosene, 

distillate oil, alcohol or gasoline; a fuel device 
that is absolutely new and extremely simple; 
will not, cannot, bark fire. Starts without 
cranking; easy to reverse and regulate speed. 
Made in 5 sizes. 2 h. p, bare engine, $24,90. 
Complete with engine, electric and boat fit- 
tings, moo* 



Stnd today for fr*e omtataguw, 

ST. CLAIR MOTOR. CO. 

Department E Detroit. Mich. 



$ I O 00 





4 10-00 A MAN OR SOY OF ORDINARY INTELLIGENCE 

* v DAILY Gan Make Ton Dollars Each Day Lu His Own Town By Making OO-NCKKTE UKlcKS With TE& H' * v DAILY 

WINNER BRICK MACHINE No. 2 

Iti* a little gem four <41 brick face down machine, perfect In 
every detail strong aud durable, perfect work man* hip, and 
matte ul first-class material. Makes perfect hrick u common, 
moulding designs or rock face. 

One man can produce, without effort, 1,500 Perfect 
.. firidls in 0 Hours — — 

Operation so simple and perfect a boy can operate It with ease and perfection. 

No Investment — $35.00 is *11— complete* £. o. b, Minneapolis* 
Ten Dollar* with Order- - Balance C- O. D, 
tlfiwwr D Hi rtPIf M A rUIMIT PA 607 Northwestern Building 

VvinmLK. bhUiyilV riAtniiiiL W. Minneapolis, Minnesota, u, s, a. 





The IDEAL SIGHT RESTORER 

The Ideal Eye 

Indistinct Vision; Muscular Troubles, Chronic 
Diseases of the Eye all successfully treated by 
Scientific Massage at any age. 

English, German or Spaolsh pamphlet mailed free. 



THE IDEAL COMPANY, 239 Broadway, New York. 
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Mr. Edison says: 

“/ want to see a Phonograph 
in every American home, 

H ERE is the <( fCing of Entertainers/ 
the Edison Phonograph just as you 
receive it for a free trial in your own 
home^records and all An extremely short 
trial will convince you that you have been 
without a phonograph too long already, 

The perfect naturalness of vocal and instru- 
mental reproduction on the nein style 
1907 model Edison Outfit has sur- 
prised and pleased even 
the most critical judges. 

An Offer open 
to every respon- 
sible person. 



a 



1 100Tb. 



FREE TRIAL! 



No Money Down — No G. O, D. — No Guarantee 

WhHo this offer taalj we will send to reliable person llvlt : any place In the United States a Genuine Edison 
Phonograph and one down Gold-Moulded Records for a FRE^ TRIAL lasting two entire day*. If after the free 
trial you do not care to.keep the instrument send It back at our expense, But we are confident Lhat ibis sweet 

toned, perfect instrument with the intensely human voice and the 
ri infill* clearness of a bell will win your heart as It has won the 
heart of one million (1,000.000) other people. 



Entertainment for 
the Home I 




HERE Is always someth lair to turn 
to for a session of fun and pleasure 
when an Edison Phonograph Is in 
th e h on se - You m a r h ave an y k i r.d 
Of entertainment you desire right in your 
own parlor. You may Have a piano recital 
with all of the wonderful technique and 
execution o( the most renowned pianists, 
band recitals, orchestral selections, grand 
operas, vaudeville bkits. black face comedy, 
monologues from the best known mono- 
1 egoists, whistling solos and selections on 
the violin, banjo, guitar or mandolin. 
There Is always the most perfect harmony 
of sound given by the Edison. Musis 
critics have bowed down before the mar- 
velous Edison and have stated that they 
would rather hear a Sousa band selection 
from the horn of an Edison Phonograph 
than to be in the hall with the musicians. 



$2 



.00 a Month 



buys the most perfect 
of all Phonographs — 
a genuine Edison. 

$3,50 s month for the fine, e ic el lent Edison Outfit No 



f lip t'lL.h fit lull j Many cash buyers ara taking ailTantage of the 

trial, but v ti ,-miricht mi low cl dljv&rnmt f«c c?. *1: ** w( plrtfulj 

lowed the Tirtti ht*u urn price to those *bo btty on lime. 



on Request 




It t e ti a y on ft! t *tiO 0 t th c 1 n It rest I 
tniu-Miic-M, ttkONC £1 r. Ed Fpoh « 
about th-e (ilruggLes of tbu Jo. 

be F e r c he gave 
perl BCtfd Edison Ph on o 
graph to the world. With 
the catalog we acrid 
list of thousand si of 
noanls. Klf n the 
to upon right now 




FREE 

tO U FOR 

F.KJiEmm 

Rdlvea riii.ee- 

griph Uhlrlbr*. 
dUnn 1 1 li Elding 
Lhltagc 

Without uriy obM- 
gatl^ius to me purart 
s-f-: . h 1 like your complete 



Just out out or tear out tide coupon, nlgny 
a i u in e e ii ij add retie p'-nT rdy ami mu il to u«. w 
Will nem| you by return mail the elaborate # 

Edison Phonograph catalog wish a com- * C / ^Ison tie™, 
JslOlfl description of alt the Ed b on Ha- ^ ^, Edi ™ D StamJani, Edioou 
chines. Tills, catalog is the meet csren. *. “b* 10 '* Trlumpii 

Bird booklet on pfronogir" J>t. a leaned. VVl ,^r__Phon OK r *plit l +. free eimjjaru ol 



*Vei r gpm'<rt (Jufjth and 

complete catalog Of KdHson gold- 
muulded records, til ftei, prepaid. 



H e latter n < s« i aa ry : just pend the coupon, i 





5 &A 



POPULAR MECHANICS ADVERTISING SECTION 




\ LIVE SUBJECT FUR EVERYBODY THE GASOLINE ENGINE 

How <Jhi r i>lh Veep posted cru help jrm through GA£ POWKK— PQ tolIG 
pages- Monthly- Oti-e Dollar a year— Hiv&a t-he best inCuttnatloD - adyer- 
tleing show.MjtiiH' bent ^Dqdjj m tho tmlf Sample copy free. Agent* wuntfld. 

\GAS POWER PUBLISH mO GO., 302 Shift 3t. f St, Joseph, Mich, 




DO YOU KNOW THE 

FERRO MARINE ENGINES have been creating a 
widespread interest at the M ot >r Bolt Shows because ths^ are as different from iH others, 
Catalog tells why. Write for it to-day, or lend lOc for our Treatise on Marine Engine! 

The FERRO MACHINE & FOUNDRY COMPANY, in Wade Building 

liras Stock »t 111 C«rtt P ndt &t, p NewYork, N. Y, J 




Fairbanks Gas Engines 




Adapted for the use of gas— mann facta red, natural or 
producer— as fuel ; alao gBeoIpne, uicnbol nr dlotiUatA, 
Made In both two and four cycle type*, in els style:#, 
including stationary, portable and marine* end fliry 
el/.e^ from 1 to 100 H, P. Write us your needs aad 
wa will send «n expert to confer with yoii. 

Our engines may be connected direct With pumpers, 
compreesora, hoists, cenerstors, etc. 

Wu sell scales, Truck*, Valves, Transmission,, Kail- 
road, Factory and Mill Supplies, Machine Tools, 

Catalogue free 

THE FAIRBANKS COMPANY, NEW YORK 



Albany 
Beaton 
Now Orleans 
Syracuse 
Paris 



Baltimore 

Buffalo 

Philadelphia 

London 

Hamburg 



Bangor, Me. 
Hartford 

Flltjtburg 

Glasgow 



THE GALLANTRY OF HOOLTHABT. 



For fifteen years Dnn fleoUlmn bad run the "Cmmon Ball." 
H- or when It came to making Mine he always led them all. 
Ami never yet in nil tlm^e years line] he ones st-i ills feet. 

L pon the drumied curvet In Hie suprTlutendeht^ »nlie. 
Whatever lie had found to do be dlit with nil Ids might 
And II* we] 3 as being fa Jib ful he was painfully polite. 

But rnll: less fate o criruk bini. without 41 warning ivurd, 

For |la liny "» engine failed him osiog right at the Eddcamoor 
yard. 

For twenty minutes there he stayed, and swerttetL fumed 
and raged — 

The while bit ever- Hilling bands hi irn rejiulr engaged. 
Three limes the lady agent whn then-tit w,is employed 
Had piled him with sharp iinerSes. ivhleh ltd nny much nm 
noyed. 

"The train dlsjuiteher PJiys."' she aahl, "to toll him, right 
away, 

"TVUat earthly thing’:* the reason for the 'Cannon Bali's* 
delay. " 

Util Danny tidied on earnestly, and Tin reply made ho, 
Kxeept, "Yuli BLinl lL'11 111 in ihjCIiJsi'h iUr mm ter- -twV" 
Arnt «n he patched Ilia engine up Slid took his lr«ln along. 
And ibe lady never really knew exactly whal was wmog. 
But nest day. at heaUijnarters. to [fanny's great chagrin, 
The aupeelrtteradem sent a i*oy sod promptly exiled him Irt. 
"l>an," e&Ed the "old man." sternly, "in all tny life as yet 
"I've never known a 'dLaelplJnc’ m cuuse me sueb regret. 
"Your record is a go. id tine, but >tiild*ornncss, ’ t plain, 
"Won't go. in id, so for thirty days you'll nut take out n 
train. 

4 'One man th you are suspended, and mw I'd like io know 
"Why Insubordination u Edit like yuil slu lull) show?" 

"Well, air," said Jimmy, Luiuhty. "I'm Hurry 'bout thia 

ease. 

"And I own thiriEa looks ns In me — that Is, upon their 
face — 

"But yen see that blasted engln* her pettieoai come down 
(Here Danny "w honest feature* eon [meted In a frown 1 , 
|j Aiji| 1 Icjive it now to yon, air- -you ‘a mo tmtb leln' 
humaii — 

■‘■‘Could T liiLve went Htul told that thins to any bloomin' 
woman?" — Railway Age. 

+ * 

FRIZES FOR VINXYAE.D MACHINES, -The Its linn 
ministry of agrlonl litre 1* offering u number -of prises for 
motor-dri veti machine* : r it or Ling vlneynrdn. The ptIwh 
are: No- 1. diploma of honor, JldKlb cssU, Nci. 2, gold 

medal. (57D ciiHb. A milieu tlcm* to compete should lie sent 
lo Minis tern d I Agrlealtnrs, lltmie, Italy, liy Kept cm tier I.V 



YOUR INTERESTS AND OURS APE IDENTICAL 




You Want Practical 
WELL MULLING MACHINERY 
to devefopo that 

Mineral, Oil or Water 

1 — • 

proposition; -wo have it. Guarantee 
It to work satisfactorily* 



Tell ua ahemt the form atlona* depth, diameter holes; will Bend 
printed matter and can kavc ymi mimg 

THE AMERICAN WELL WORKS, 

AURORA, ILL., V. 5. A. 
CHICAGO. ILL. DALLAS. TEXAS 



POPULAR MECHANICS ADVERTISING SECTION 



565 






What is a GOOD Motor? 

ECONOMICAL IN OPERATION 
RELIABLE UNDER ALL CONDITIONS 



GOOD 

ECONOMY 



A twin cylinder 7 H. P. Marine Motor, installed in Cabin 
Cruiser M Clematis/ 1 42 ft.xll ft. 6 in. double decker, 17 tons 
register. Drove her 1200 miles on 110 gallons of gasoline at 
7 miles per hour. Wheel 32 inch x 40 mch^pitch, four blades, motor turning 500 revolu- 
tions, geared to wheel shaft, 20 and 48 teeth. 



RELIABILITY- 



A twin cylinder 7 H, P. Marine Motor used by 
M, J. Gould, cf Dexter, N. Y., for 7 seasons. Sent 
to our shop for a new crank shaft. This motor 
averaged 6000 miles during a season, making two round trips of 24 miles each day for six 
months, Sundays included, making a total of 42,000 miles without an accident. 

A single cy finder 3% H. P. Stationary Motor used for 6 seasons during the summer 
months for driving cooling fans, sent to our shop for general overhauling and jump spark 

ignition, _ 

STATIONARY AND MARINE MOTORS, El, P. UP 

Economic Engine Works, 7 Fulton Street, Utica, N. Y. 



WATERLOO VAPOR COOLED 
GASOLINE ENGINES 



Th« duly hnrijfonui' vui-or <iool(*l 
gaftiluu onglm.' iu tin* world. 

Absolutely 
frost proof 
and cannot 
f retszo. 



30ar A 




Ttia kin'? of all vaaol n r « ntrinus, * bvr catalog will tall 
you all about i Mu. also our power nod sweflp feed 
grl odors. tkaid today. 

WATERLOO GASOLINE ENGINE CO. 
1021 Cedar Street Waterloo, Iowa 





Reliable, Reversible, Two 
Cycle. Two and Three Port, 
Guaranteed for one year* 
Simple and easy to operate. 

Our Free Catalog B3 is 
worth your having. 



Stud 10 cents in stamps (or our book " 1 fluxion, Viporizi* 
lion, ]nf{n llution and Operation of a Motor.' 1 

UNITED MEG. CO., DETROIT, MICH. 



100 Gallons 

30 Feet 
S Cent 




Name. 

Town 



F airbanKs-Morse 

Domestic Water ^Supply 

Provide* nil the conveniences of city water 
worKs at moderate cost* 

Gas, Gasoline or Kerosene Engines for all pur[imes from £ h. p. op. 

Cut out complete advertisement and send to 

Fairbanks, Morse <SL Co. 

Monro# Street, Chicago, 111. 

Please send nie Illustrated Catalogue No. W 4<V Gasoline Engines. 

I may want ... ,.J]- p. ^ — — 

Street — 

Stal - , — 
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DON'T BUY GASOUNE ENGINES 



Fetal you Lnv«etfcata 
“Ihr. Master Wtrtmift'' 

i two-CTH ti a nr e*s&l int.keu'- 

**EH m ingitti Hupsnorio ut dob Grander snfiine; rflT«]utjnnizi.iig iwwsr If' weight n»d bulk »re Iinif %h*l of iihiiiin cylinder with flrettot 

dnruhiljtj, Co?tf> I#M to Bcif - La*a to Ron. quietly, Easily lUrled Tibrattob (iru-t AS-llf Mtrtdim. LltimpLy ttauiitod ull td* W*pm n M » romliin»Li*n 

TKM I'L K 'p £fj MF Cu"° M f n^t L J*l*-»ch«? rniitl 15th St«, ( CIiIcheo. THIS IS Ot'K FlfTY-TUIUD YEAK. 





(f your water pressure is 25 lbs* or over, buy a 



WATER MOTOR, 5-in., $1 f 

Larger Sties Proportionately Low 



C 



Attach to any faucet, and will run fur , lutbe. Hawing 
and waahfng mirblno, air eomproftsor, 
etc., etc. Reliable agents wanted. 

* SAMPLE MOTOR FREE 

to the rljtht, jpurntm In each town. 
Write for terms, stall nj? water preennre. 

ENGINEER 
WANTED 

to send for catalog? of IndJcritafn* Re- 
ductoK W fa. spin, Flaiiimetere. Address, 

UPPINCOTT M. S. CO,, 

Newark. t: :: New Jersey 




— 1 !H.P . $ 5 

Look at tiie Neat Design! 

The finest, little 1% H- P. 
Engine on the market, 

HandtfoiliftEj flu- 
Jibed. 

Bore 3 ,H a Inches; 
stroke 3 Inches. 



Tlitweenfflnoa will 

develop over B H. P. 



Write tor 
Catalog 41 P” 
of 1U to 16 
B.p. Motors. 



AMERICAN 
MOTOR. CO. 



EAU CLAIRE, WIS. 




Fsnw.m triple H&phc FJicws — mad* 
rcf |«*l i nIi c 4 tlHil . Po+tpun L with tw- 

lut nm i ami r ;iTal..^j I nr — J »H:s 1 j ,V' 
Kinr |Uckci |lkedo fu/ hj-iin tonic. 




WESTESPi PUZZLE CO., m Jutw Si., $t Paul, Minn. 






“GET THE BEST” 

which means 

The Clipper 
Water Motor 

We do net claim It TUB 
DHEA F E S T, but we do 
claim U THE BEST, 

Buy one for the hoy and 
rate h him H igat krof| , /“ 

Send for circular with fall 
description and price, 

L. E. RHODES 

HARTFORD, CONN. 



Gas and Gasoline Engine and 
Motor Castings I to 1 6 H. P. 

Bicycle, Auto, Marine and Sfatfcnaiy Booklet on request 
We sell blue print a I either l or \ cycle type 

THE GEBHARDT MOTOR CO, 

2930 HancocB; St. T PhUfadtl phla. Pa* 




BUY FARM LANDS NOW 

In the West and Southwest Bargains $10 to $;15 per acre. 
New map of either Colorado or Texan free to all interested. 
GEO. H. HE AFFORD, 27 7 Dearborn St. T Chicago, Ilia. 



HORIZONTAL 




AIR-COOLED MOTORS 

i l A and 2 % H. P. Equipped 
with short connection 
for spray pump or walking 
beam attachment for pump- 
ing from wells. Will work 
against 150 lb* pressure. 
Gasoline in base of engine 
or outside* Write for 
agency* 



AIR-COOLED MOTOR CO., LANSING, MICHIGAN. 




Perfection 



MARINE MOTORS 

Cnrpflctly fleidptnri, built with rarcful >tten> 
tjrns to itotoiB of (failih and cunFlntgtiwi, 
that oti Ijr a fiAW otliFr, ,-i'p-n to the matt 

eififElSSVn Jsipls |K>tk ErHl engin.™, FURlT-ir.’-- 
TIONh. nhs tlici slJMKbtlaeyl, quif-lcMt opcklil- 
tJkfi. tibnuL |tn»i?rful i riinll nnton timdfl. 

i 3 (,Tf*top* if b . r — Cd ll*f a iijT^, 
qPAltTtK TURK OF FI.Y 
ST .HITS B*Torkjtkle Sih-ipld 

Pdfldi tkiplml fr-rfort lu})ric*tlcs« find cool* 
r*i f ky* 1 3f*.S<*p^ JVjs.1 hfildiltH-nS I liru-ct hn.?1- 

(Irop Cunte i?rnnkrhhfl ; icmiinil ej-Llmlors find 
p‘lf.1 ijJlft. a fiynra ri-i 1 ,-.^ anil r« Jf £n,t 

mUi-fACtory. I’rrr Calalog rent (HI TAjqUcst 

THE CAfELE PERFECTIOl MOTOR CO* 

liif ?nd Avt, DEieeir* Mien. 



ST, I 



MOTORS 

For Marine and Vehicle Use 

Williamson Motor Co. 




1 l A tO 60 H. P, W*tc?&»led) 

Experimental Work Solicited 

8-12 S. 39th St*, Ptaila** Pa # 
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SKBOO! 



MARINE ENGINE 

The 2-Cy ne-Scn hu i Lon of the Year. Ent irely n«v an J 
improve*} dtei^ introducing many exclusive features. Bund 

■ on Gasoline, Distil La Le, Kerosene or Aleuhoi, 

j O u T — ^ Bare $; 

£ H. P, Engine 1 

COMPLETE ENGINE 
WHh Fresh Wstir Boat Fill bg*, $39.10, 

With Salt Wftl«r ftftst Fittings, $43.50 1 

PwlflMrt, itiwt p. .wi^pf li). efHdtut and tvlEnbfo 
i 1 1 1 ■ uf tin *Lzo n« CirtU. DtL«* Caum, &o». 

boat w H to 3ft ftr Itunfli, with Lmd, ft to 10 
Pf lnLi mlTp* l*« hour. Itoronllrifr, ta»f tii Install aod vp- 
t i ■ r r * cr * t<l r urifiLL3inif ondllNUt.eB priwxir*, economical iienl 
t fttt, wife. .eftnnuthacfc'flro. Sold nndar 0 -yr. fluarajitae. 

Belle Isle Motor Co*, Dept io, DETROIT, MICH. 




or Alcohol 

n 



PARADOX GAS ENGINE 




WfllNotmn a sewing machine- 
Can Not be rub with RBirallne or 
natural gun. 1 'fift city gas, Only a 
4 toy, butflln tor 
' men a* Belt an 
boyg. Will nil] 
toy machinery. 
KijmtI m«ii r* 
Attach rq bhe r 
cube to gas 
e burner Ettid 
"light. <4 oar 

Delivered* 
prepaid, 
$3.00 

Sabit ftir 

t'i rvnLu, 



PARADOX GAS ENGINE CO. ‘aSSn? 






Jlnrlft wUhoni eraakhii; im> 

•T 4 .ma, Talve». sr.rinif* or nxrcck- 
rb. OclI jt :i unjviisg pwti, Ail 
I II' 'I rj ELg3 b.slh 
ti ib l- ■]. 1' if 

you «■ Hi -vt ft > it." 

I' • it, Lt-iiucLiJ 
HvJ'Xi in u.w. 

Send for 

testimonials 

DETROIT ENGINE WORKS 
1271 Jefferson Avt., Detroit, Mich' 



R-fi-t.IQ ir» F. P-u|nirvj 
tlHfria to priiN?*. CtI f 
den ai.<! [ii -tflji) j 
gmiituL, C rail h [ 
rljif* drepi 
steel 1 
Ail 5 I 31 
| ready to *!u ji 

sepko for I 
FREE 
CATALOG 



GEARS 



INTERNAL and 
EXTERNAL of aU kinds 



SEN 12 R CATALyGu P. N 



THE HICTZ & WEISS 

IL^GAS ENGINES 

Stationary, 1 to 130 H. P* 
Marine, 1 to 130 H- P. 

Over 30,000 H. F. In operation. 

GEMEKATOR SKTS* PUMFS, 
HOISTS, Eto. 

A UICTT I S$ -18$ Mott St* 

*VH|Cl£f jy e w York 



Ask for catalog 

Grant's “Trutis# 

an GEARS'* * dollar 



Philadelphia GEAR Works, ine. 

7th and Cherry St** ti is Philadelphia 



High-grade MARINE and 
AUTOMOBILE ENGINES 

2 to 10 H. P. 2 and 4-cyo!e p 
latest Improvements: best ma 
tariaf; lowest prices. Also sell 
caslinqs. with drawings, 

State your ward, 

HOULE MOTOR WORKS, 
660 East SL, Kolya ke. Mats. 





GOES UKE SntTT 
sCLts Like siktvJ 
SELL* ran SIXTY 

GILSON 

i gasolene 

ENGINE 

“For Pumping, Cream 
s Chufna.W^ih Mi- 
etc. fEEE TEIAL 
Af.lt I ar catalog-all sizes 
GILSON MFG.GO. 2b Dut 51. M WtBh&Lfftca. Wit 




REVE RS I BLE 

MARINE ENGINES 

1J4 to 30 H. P. 

Send for Catalog Prices riQhL 

TERMAAT & MONAHAN CO. 

Oshkosh* Win* 





Chapman Economizer 



Br 



\}& horse, but tested te 33^ 
?r cent above rated power. 
ON’T buy a CHEAP engine* It 
doesn't ijjiy. liny the simplest, 
strongest and best do&lgnea en- 
rine nt tlu? liAmt potwlblo price; 
that h e rljfht, we build tiiaui- 

CHAFHAN ENGINE WOBKSi, Mart-ell no, M kb , 



WIRELESS TELEGRAPH RECEIVING OUTFIT, $5.00 

ftuperinr to cobertr -deenberer &eia f and cheaper. In the band? of Amateur Electrician* tmdersiandinji the *imple principle* 
of Wireless Telegraphy, thlfl outfit will eaten a[£ 1 )ilU over several miles- Outfit comprise* metal standard* dip cnp t adj* 
eet acrew, binding post*. n)atin£&njF fwaae, aiitl a eenaltive, new type telephone receiver with bead band and 4 It* conde. 

hCW CNGUAND GOIU WINDING COMPANY, : t i t ATLANTIC, MA6fr. 





4 RRASONS wiiy Pu t m I'rn'lnr-f ara :i-f, ,.| 
j-ilri . r^LiM-Cir, liij‘l I i - S ItHiffT llinn ftny Othrr <1 ■ 
-|, L| «. l.r pblllHM mill %il(J CjIhI lirV'rtl III! .if j - . r!-:. [irw.tlM lf 

)*riifiim! iif.-r vnh,r n '.1 El m tlir.-llli' I- 



u- |in 
■ItDr 



■iai| 



I" I I'KRyjjTT nK.)|.|\ti SVSTI n iiii..it..i 
Jltlil Wftl.llki' rt.lti'T fli 1 : "l li |J| I if ■ J.'llll'Vj' 'vh,.| 

ii i r ]>.'•>.;! ivr , M . -i ii.i-, . mi, i. L ' rvivi n 

■ .| .- 1 I Jii Hrle 'InifH*]- i, tt. 



3,iwe--l f. i**l 


cm 


f l'itji 


1 DJ 




c. 


b pny vurtui 


l-b. 


nl ]4i»UVCir [ 
iiMi'll 1 '.-m 


hjjii 
if i !* 



■I i ■> IC mTi-lMr.-lii,^ v( 

1 1 I hiui'* 1 
, pimi incliiv vi(al f<i pm i. i .-iUl.'. 

41111)1 II St, MMii 



2K?: $60 
4S: - $75 
6?: - $95 

Pricfs for Couifkte Fn£inc 



Iffhffoa Popular ihchanirg 
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FOFULAK MEVMAJUW& AUVtilt 2 itilJNii ti&bl lUl S 




“ Koeth’s 
{Combination Kit” 

ft rented invention of the age. 
Concerted lij nil who see It- to be 
Hits til Ing of its blurt now on 

tilts market, l£ Tuuln and 
One l“Hir HhikII^h for all. 
Made of tool nteel, drop^forged, 
highly finished and warranted. 
Kuril tool complete within itflclt 
ft nil it) to ll luchi'H in length. 
fM worth (if tools for tSdH) per 
sek preps! rt, Pflleameh wanted. 
Phenomena] inducement* to live 
in on- W rite fur d t Lrated book ■ 
let, etc, 

KOETH MFG. CO. 

[08 Broadway Buffalo, N.Y, 



The New Universal Square 

i« proving itself sure to become the Standard Too] of it* bind 




If foil have tried to 
net tills toot from yOUf 
dewier and berorua diHrou raged 
because tie woa one whn could not feet 
hie orders for them, we advise yon 
that thin c -nditiot) tms Iseefl over- 
mine by (Tu r bu 1 1 d 1 ng n ] nrpe r ou n try 
factory, where ttiey are I>e1ng inside 
by the thousand, end every order Is 
shipped promptly. 

If your dealer cannot get them now, write direct 

DUBY & SHINN MFG. CO., Inc, 

Home Offict and Works, LONG BRANCH, N. J. 

Branchport Station 



'DOWS" rOS THE YOUNG ERECTING ENGINEER.— 



Tn the Elwirle Juomul, lu one cf tin- srhapient in the 
series “Expei'leme oil ihe f£ 0 ild H " appears (he following 
excellent advice tu j outi^ engineers; 

1. Don't tell everything you know the firtd duy yea 
arrive lo Emu all nrpnrufits. You o:uy want to carry on a 
conversation tL-e other daj s you arc on the job. 

2. Don't promise iblnga ihnf are not (n the contract. 
The factory hint a way of turning down bucIi promijies 
which malic a you feel faulty. 

Don’t think you know It dl Just bemuse ynn are 
frcin a Idg cnuipmny. Tlien* aio n few smart men Put 
working for your company. 

4, Don’t write letter* to the local company; the fac- 

tory baa men who sire paid to do riils work of writing 
letters, 

5. Don’t fifty a tty more dutn you hove to. By beeping 
your mouth xhul you ore llbuly (j ijct flic reputation cf 
being a smart fellow'. 

e. Don't tliEnlt Ijceaflse n mnn lis* worked- all bin life 

for a local mimiany ami jn-u have J:*t emrivach ibat lie 

cannot give you ft pointer nr so. The dumbest people 
aometlinea kn>.>w a thing or two, 

T. Don't take anyone's word for everything being all 

right. but stee fur youraelf. Trtiuble Ium jj way of develop 
lug When least expect etl- 

9 . Don't forget what company you hv* working for, 

all hough the superintendent for the local company may 
any that the man before you would do ”s i jiud a,i, 1+ If 
you do nut Slick, la the emu met yulir rompany iiijijt have 
a mau Who can All yotu* place. 

0. Don "I forget Ihftl al! of ns make mistake* Romct lines. 
It doe* net fnlliiW from tills that juu must make mistakes 
all the time, 

ID, Don’t think Hint Jhial lieeanse yon have had the 
student* ‘ course you know more than l he old rood men. 
Some of the old road men have forgone u mure ihan yon, 
ever knew. 

11. Don't forget that the ofHeinln nf your company have 
their eyes -on yori. SnlnolltrrK n posltloi] rpenn up and If 
you had worked hard you mighl have gotten It. 

IS, Don’t think when you cotng In from a Job that yon 
are expected to hold tbo otllce ftirtillui-i> down, If no 
wort 1 b at hand look up some. Get busy. 




and Foreign Countries 

The Best Wrench far Use Everywhere 

On rour launch— your motorcycle your auto— I d vmir shop- in fact, every whore a wrench is 
Beetled the * Uawkeye’* takes ihe phion of ih no too'*. 

Mailed pcist.p u id upon receipt of prh3e I 75 cents. 



OUR. 

OFFER 



To Readers of 

Popular Mechanics 



75c 




B^lts Ufcdore and 
after using the 
H.iwfieys ■ + 



Our wrench can ba 
i33e*l as a pipe wrench, 
thread cutter, or nut 
w reach . For cutting 
threads it haaa differ- 
ent, dies. 



The HAWKEYE WRENCH CO., Marshalltown. Iowa 





MJ i.DJSKtjN E j* hd ever r&ady, handy 
mender* Invaluable to the busy met-ituijic 
whii i'!iQ carry Ihls cum pact little bar In JjLh 
pncket, ever ready En he railed Into Instant 
tiffs to eftertlvely repair jodden leaks or 
breaJka at the factory, wimp, home, automo. 
bilegnraire, and everynue dcslrlnsj a nipld and enpy melboJ of iiiiLlijnij; and rc-pwlr1n& all maud work. No rosla, acid*, or aold' 
erintf Iron required rt limited candle or mutch, then ^OMdJCKN K, arrt the wort Eh done. 

If your dialer does not carry It, ricni up la » jun-nG uml -JA reals lor 3 sLtcks with full dlrvcLtom*. 

SOLDERENEL COMPANY, Dept* I. 53 State Street, BOSTON, MASS., U* S* A, 







/(JFfCfN 

TAPES AND RULES 

ARt THE REST 

m SUE EVERY It Hi RE. SEI3 Nft C til LOS It. ?6 
TH r/lfFKJN $UL£ Qc. 

RAClhAW, MICH., U,*.A, 

uiapop. is? . APP flRIH, C*P JjJ 



^ THE AMERICAN COMBINED LEVEE AND GRADE FINDER 

‘Cnmjdftinrf | lh\riof tlpr It] a nr AH pragra? -iv* and up-to- d &U Sindian Lti, Machiulrta, Dapninterw, Bricklayer*, Mason*, Flutiil-ert, HtUwxEght*,, 
O 0 1 1 1 0 1 M J 1 1 J£ I'C" KnSil .Hijriori isfjrji, Ij'ripk. y^nsmeu , Snrr*T(jrs, A rchi U'Ct*, CidJ Etigiu-fcri- tu:i -o[Jj«ri Wil] find lUi* an 

FLN SABLE IKVtNTIOJJ A CIVIL KJful.VEKlt THAT VMU HAT JUTS WJTH TOU .IT ALL TJMES, 

The Most Practicable* Durable and Convenient Instrument of the Day 

Jb addition In wtiILhb rf luttha n R-m'i work ill* Awerc-m Cambiaad Lflvtl and Orwl« Flndpr vdll r -■ • ■ -tv- iM- to all forma f. J 
«ut roads, tandKP.n[nj- ifa'dunLo^ pIpoLRi of piffli for (|r*itLapa r jotting' fall or watpr, fttUing 
pradp of h hi for mtomobi.1 1*1*, cuttiup of nftayu, laying u!l and leveling buiLJLnira. ettling 



iL-’lslit of prajr ntijnct. tit 
'Ai*|jlj al coca to 



Writ* for Look nf testimonials AianD wuitad n>ei IiIwitpI tnrmn, 

EDWARD HELD. Railroad, Pa*, Manufacturer 



Teach The Doys to Use Their Hands 

Every bny onpht la have a little carpenter nTiop 
of his our. lie can earn money doiiiK carpenter 
work Tor his family and friends and have lots of 
fun besides, 

Our Youth's Manual Training Bench Is a whole 
earn enter f hop In Itself for a brlRltl boy. it la 
used In the beat manual training achoola In the 
country. 

Heath 4 W ft, Icing. C2 3 tk hr« high, 20 Inchon whls — fitted with 
a 3-i nrh. Klu^d up luspl ' l a 1Y inches tliir-k. with 'Much wtU 
for to 3». fitted with tA-o * ices. Hack board and tonj ritolt 
a town in i II nsfrii r. too . Frame, slued u.i lop, vices and Hjd! 
rack alt made of hard inajio.. 

Our catalog given complete information In re- 
card to this and oilier manual training: benches, 
and It shows a number of styles especially de- 
tlrntd for manual training school use. Write for 
a copy. 

GRAND RAPIDS HAND SCREW CO. 

146 S. Ionia Street 

GRAND RAPIDS, - . - * MICH. 

— u. : T-- 



The Good 
Old Reliable 
Wort Bench 

That rt fiver pots 
out of stylo, For 
many von rsmado 
oxulusivoly by 



C. CHRISTIANSEN, 792 Grand Avenue, CHICAGO 



MR. REPAIR MAN 



Yfiu arc blind to your 
own inlcrfkts if you 
foil this Spring to 
install one of the 
famous 



IDEAL LAWN MOWER GRINDERS 

and aha [-pen you r Lawn mo were In tho only up-to-date, rapid, 
iii-ru nUrt nm I . u .rieatj(ir way. The l'.k i r infidel Ja now ready and 
contain a featnrea that miika It Useful the year round. We 
c Ain't li#jiio Ui mentlnn th^m here, butappalai will biintf fall 
{leJM-riptlotl, prk'e, etc. Aak your Jobber about tbts machine. 

The Root Bros. Co., Sole Manufacturers 

PLYMOUTH * OHIO 



GASOLINE SOLDERING IRON Tlie three minute catalogue we hive expressly 

prepared for your enllghttumriit* touching the absolute 
safety* perfect portability and supreme efficiency of this 
tool* would throw Open to you Soldering possibilities that 
you never so much as dreamed of. May we mai you 
i copy? 

EMMELMANN BROTHERS MFG. CO., INDIANAPOLI S , IND ., T J. S. A. 



AND BLOW TORCH 




Jj u 



run i- i ft m ft u jr i a ivjs A in mu i ; v « /vftt; i iu A 



STAR MACK SAW BLADES 



will Ond our statement to bo a long: way within the real facts* 

MILLERS FALLS COMPANY, . 



as now made are joo% tougher than any other all 
hard blade offered ; consoo non ily will aland double 
tti e nmouii t of n buss. M ake com pari so ns « ml you 
Aik for ua Halos "C" Illustrating our full lino of tools, 

. 2 7 Warren Street, NEW YORK 




THE OLD RELIABLE 

JESSOP STEEL 

► IS V£T ON TOP AND THE VERT REST TOR ALL FINE TOOLS 
[ WILLIAM JESSOP &c SONS, LIMITED 
Bf JOHN STREET, NEW YORK 




Hottest on Earth 

All Mechanic* Know the 

Old Reliable Blow Torch 

Price $3*75 Net 

Jobbers eel] at factory prices or we ship 
direct if cosh accompanied the order, 
THE TVKNKR BRASS WORKS 
06 N. Fr ankli n St,. Chicago, D. S A- 



“YANKEE” TOOLS 




ARE 

WITHOUT EQUAL 
IN QUALITY 
OR EFFICIENCY 
IN PRACTICAL USE 



RATCHET AND 
SPIRAL-RATCHET 
SCREW DRIVERS 
3,1 so DRILLS 



ASK YOUR DEALER 
TO SHOW THEM 



SEND FOR OUR 
YANKEE" TOOL BOOK 

SENT FREE 

NORTHBROS. 
MFG. CO. 

PHILADELPHIA. PA. 







WIPING JOINTS. — A Plnlnfinld plumber. irrltHloi! liy 
«ti aupri'ullce'N tlerusjty. «Hki*d liitn how ninny tliue-H lie 
[Ij^ugbl h foo] could see a Joint wiped wit hunt remember 
luff It, sjiyhi Metalworker* “1 item'! know,'* rcpLLcd I he 
hoy: "‘didn't you have (c ucc H wiped more than oni 1 ? ?' ' 

*-*■-* — 

UP TD HATE, 



Prom the til, Lt’uia I'tyt- Dispatch, 
l>¥i‘r Jin embankment. 

Flying through the air. 

Turning, minidUlng. grinding, 

KJji jiiid roair and icar! 
t’rJcM nf He] 1 1 stud i’orbf! 

Unwin ami womnn'p wall — 

Bless me, this Is pleasant, 

It Id lug uii the 1 4 i l J * 

Ufee it rocket Hying 

Through the star lied night* 

Split Ung, spilling, crashing* 

Not n burning light!' 

Men end women rut hug, 

Horrifled unit pule — 

Bless me, this In pleasant, 

Riding on the mil! 

Landing ih a river, 

t ' rasli in fr through the Ice, 

Coldly running water 
Kilters In a trice! 

CriiwLllig hrtljHed Jin 1 1 pa ol leas. 

Torn upon ii nail — 

Bless me, this Is pleasant, 

Killing on the rati! 

— — ■ — 

•PRACTICAL LESSONS IN ELECTRICITY* 

(\nnpl]JMl from the nspre^eutotl re iDUtnietlon tmponn or the 
AmiTli'itii Kc luii'i L of Corrtwpomleuee. Edited by rocqfjiiEftl 
0 a [iff Lit in OiCiUrk'Hy. j 

300 PACE BOOK 

Newly one foot hit to Handiomely bound in red budtrim 
S'ptCial introdttctc^y ^rkt, <S.W, ^Jirm paid. Order 
nnw IL ltd rwrlif ih^ijlil iely mil- dholrt Ih r I hi- lvlLD»lB|tbiDd4>inkL 
SliMii'jr n'lsililrd -dll l-rijurit It tichuluni n-al luliifiLrliirj* 

...Jiinnilflll EmrlHff >ul Fni llutbriwlif bnnti| 

AMERICAN SCHOOL OF CORRESPONDENCE 
C h t c t a o. 111* 





The Brand “OHIO 



*t when found on u tool is an 
indication of 



STERLING QUALITY 



miD" Tools are cor- 
!ly ooiibLrticri'd from su- 
ior quality tool >teel by 

i trained tu this, bust 
n. Thuy arn tempered 
he ii 1 03 1 Improved pru- 
** which limans utih 

ii It vautl correct 
a of temper* 



Every Tool Covered by a Broad Guarantee 

WE MANUFACTURE Plmes, both Iron Ui4 Wood, Chisels, Ooures, 
Drawing Knives. Auger Bits, Spoke Shaves, bench and Hand 
Screws, Etc* 

If you cannot wcure ‘♦OHIO'* Tools nt your dealer" a, write ua, 

J s lust rated ratal ogu« No- f* sent, on request, 

OHIO TOOL COMPANY, Columbus* Ohio 
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Cement 
Machines 

motiey in making Block » nr 
Ft ricks. Savtf moD?r on jour build- 

lugs. Writs fnrdpealJir?, 

Fatt, W. Dunn,, M(t, 
tfti JT, Francisco Av*. CblcAKo 



The JWark of the GENUINE 
Armstrong Stocks and Dies 

If Armstrongs Blocks ami DIps weren't the best 
abtal liable they w mikin' L he im tinted ; i t they weren't 
imitated we wouldn't need to nay “Loot for our 
Trademark." Our Dies are always quick ru It Ins 
and accurate and can be sharpened without return- 
ing to us. We cad fe fills It complete seta in sub- 
stantial hardwood buses— just the thing for the 
small shop. If your dealer doesn't keep OKN UTNE 
AftMSTHONCJ ntockSbhil Dies* write us for prices. 

THE ARMSTRONG MANWACTDRIHG C0. T Bridgeport, Conn, 





mHPLW 

TOOLS FOR. ALL TW 

AT WHOLtmE PRICES 



Mechanics 



Each rsnijialUH 
Center head 

iihwI CDtivtnitnl 
lool (vh In* 
vBui(nj r A, ctHsplfete $\i b* 
Mil Ml e for * vtliHi'te -±vt 
of ( ird i 1 1 -i ry try r-, [ i - fi*. 
H.m Initial tiUili.' gr.iij- 
mi tli licjtiy fisr- 
nr-Lsd fiBh-linji I ..uli way a, 
U I ■tntiil'i.viJ m> niidli!. 

life r |»riiy fJ.iKi, 
Scut prepaid to imy nd- 
Rfnvil try P. 0. Ot'dtT OF t.ljir^hn Monty 
W& gTi&raiitsa to 
you utouoy on ttny tofil- Wrjto fdr y- r uni ralnhufue, 
HT'lKlLVli UAkllWAHJi t !t>.* PITTSSIFBO. PA. 
PorortmeMt C S i»lI|j M-l Strwt 

uSAVETHE mDDLXMAKS PMHI 



drwa npon receipt of 11.140, 

timer, OFFfclt ©OOP rUTlL Ma¥ 1st ONLY- 



“Star” Lathes 

foot or Power 94n. to 16-in. swing 

High-grade screw- 
cutting engine 
lathes, with or with- 
out compound rest, 
taper, dr&w *in chuck, 
milling and gear-cut* 
ting attachments, 
friction countershaft, 
metric lead screw, etc, 

( m-l) Bond for catalog '‘B™ 

The Seneca Falls Mfg. Co. 

102 Water St.. Seacca rail*, N. V„ U. S.A. 





The “KICKDBIVE" ia for driving all 
kinds of light machinery by foot power. 
The following articles are built com* 

piste with the 1 *HICKDRIVE , *t 



Circular Saws, Pullsblnd nnd 
Bull* ad Machine# and Fonica. 



G?t a 
Ilwitlet 



K«IR SLOTHS. 



SEND FOR IT 

• • 

My Revised List of Machinery 
and Contractors* Equipment 

IS NOW READY* AND COVERS 
TWELVE PRINTED PACES WITH LO- 
CATION AND PRICES. I WILL BE 
VERY PLEASED TO SEND A COPY 
TO YOU IF YOU WILL LET ME HAVE 
YOUR ADDRESS. 

Willis Shaw, Machinery 

171 La Salle St. CHICAGO, ILL. 




SCREW 

SITING LATHE 

Fnr fi>ot or power im w-n n (.4^1 , "FI nv 
power crftNfi fpcd and compound 
A tftrli'tly hUh-RTfede mod. 
- ; n tool Wu nliODulId e 9-Inob 
i ■ : i' I k'dc'rSptlTti circular* uf 
ouch lutho upon reqaeit. 

B. F. BARNES GO-. ftocfcford.nl 




CORUNDUM OIL STONE 



One side euGirse for juiek cutting, the other very 
fine for finishing. Sire — 4xl^s^ 9 



PRICE 3Gc — POSTPAID 



PoeRet Scriber, 20c Postpaid 




J. A. BARKER 



FULTOM BUIIDIMG, PITTS BUBG. FA. t 



FOOT and POWER 

AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:::: 



SHEPARD LATHE CO. 
Aiai W- 92 n.ci.n.ii, Okie 




The Ideal Hand Planer 



IS MADE BY THE 

Ideal Machine Works* Brooklyn, Ft. Y. 
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If It’s a Sebastian, Ifs a Good Lathe 

BUILT UPON HONOR— ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot aud Power Lathes, all sizes, send tor catalogue. 

Sebastian Lathe Company, 10? Culvert st, Cincinnati, 0* 




$40 MOTOR CYCLE 

Wo fho IaTR**t lint of Mew uni 
UjcH Matnf Cfct**, Farta Mid Su|>|dtoi 
in ( li*i ccmuhhtjf, tb» Low«t pi-ie*D- 
fr-v,i y inn el lino (a pu s-t ault-ml w e n, 
the linfrtl t»d only iitluiLfo Hnt^l 
(JjcIe houlO in the world, Eitn<l for 
flEir I P>t TRlaUig. Kflfiirs * (|>eci*Hj 

HARRY R, GEEK CO., 
St. Louis, Ho, 




IS ALL IT COSTS 

to write fa* our Wj 

Free Jllcyck tv*- 

ill fti odeJ 5 at lowest i-Hcra. 
nil y iblcytltortpilr of 
D II I tiits until you kirn 
«il r mu ojTcri* Wt ship M pp> 

P imvul Without a etui deposit, prepay 
- cljffht, all - 10 Day* Breexmil-* 

AH -our hmt ind wonderful prapuiltlubi with 
Cit.LLntuOS and T:i h V&JuJ&ie informant* 
sent y on PliEB for the asking. L 1 

WE WILL COST1NCE you thit wo 
sell > lift ter bnycl-e fof less money thin Ur 
other hoij-se, liny cIltcce. from the factory. If 

you. wint in Make Money « Earn a 
pycle wrlfo f> r nw ht'ftlftl Offer. 

KFS, Cmistvr-Brafces* built-up- wheel# and 
•U Stlflllrlta AX l.olf U 5 U ll [<r: -rt, I >0 JSot Wait, but wilt* 
ua a pcrftal unliy and leira c v r ryttiSr,^ Write It now. 
au£ti> GYCLK Ct>* otpt, I f[j| Chicago, £Bt 





MAKE YOUR BIKE A MOTORCYCLE 

at small tost by attaching the. 

kiltie lent, powerful, light 
TRIE 2 H. P. ATTACHMENT 
This include# all parte toiunhe 
a power f u S , st wi m motore yc le, 
loQO in vum. Bolts to any M xe 
frame. Speed, ll to 30 miles 
per hour. Kaetly attached by 
anyone. Fits any make, ofl 
frame. A speedy hill climber. MoTORCvcLtk, Motoiis. Ftc., 
Send stamp MATADPVn ICTC Bend is one cent. (stamps- 
tor catalog. lull I uni I ILJj i J for now book, “The Mo- 
torcycle.” It tell* about tbe mechanism, care, operation, 
bow to get more power* ato. Send today. 

MS TORCVCLE EQUIPMEHTCOv, 50 like Si., fh MMOWGRT, 1 Y. 



MOTORS AJD CASTINGS, ALSO RATERIALS AND BLUEPRINTS. 




We Imre bicycle, antojno- 
bile, nbhUoiLELry and murine 
motors from 1*4 to A H. P, 
Our EittiirhbdOe motor outfit 
fits any bicycle, Send stump 
for literature and pkrtlculara. 

SHAW MFG CO. 

Dept a (UI&bi^g. urns* 



LATHES 



9 to 13 inch Swing 

Lilst price, fcfi&.ffJ iLiid up Record- 
Etttf to Whtb ready to buy 

send f or Latho Ca UN w ad pi See s 



W, F, A: Jflhn JlttTTlMCo. 

IthJ KnIjv Bt.» : t JWkford.nl. 



JAPANESE NAVAL VISIT TO AMERICA Tills morn- 

ing l lie "TiMiJtiibn" anil ‘ L Cbltns*e’' set out on rheh' auspi- 
cious voyage to America. We bid them a prosperous 
voyeur -iUid do SO with fee] In g n£ xiiili>fitcll(lli that I a 
somewhat subdued, however, by the awakened memory of 
the jins-t, TJiut the srjiiEdrnu will make -l must p Ionian I 
pasasgv uvt'r i tie long Kcn-i-uad ive sire assured. We fed 
assured also lb At It will be given ,i most Learty welcoxne 
at lES iJesilnMion and return linllie burdened with the good 
W Ishefl, liol only of our Atnerh'iiu frlenja. hut tLmSe of LtiC 
other nations it wE(| cisit on Sis way hack, -while Itself 
will leave behind, it is to be hkij^eil. an excellent impress - 
sion of Internal Iona 1 friendship. The officers and men of 
the eMjtiadrou arc not only [diked from the mnet ex- 
perienced of our mariners, but carry about with them ih« 
glory of the recent great victories, and well behaved, 
frank and affable, they will not Tall to mnelnee those who 
come In contact with diem with the absurdity of the 
notion that our sea and land lighter* are men spoiling for 
ambitious adventures. Further move, If tbe present visit 
were to have taken place live <*r ten years ago. It would 
have been received with n spirit of curiosity pure and 
simple, Knt ItwEsty (he sipisdnui goes nlsrUail rk the repre- 
sentBtFve of a nsvy (hat the world must recti »n with, and 
the thought cannot but be pleasing to u-s. 

But the Stui Kranclfco affair and Its spirit of ei- 
oltlHkinl liinV it uecallH onr past, Klfly awM years ago we 
were fur closed doors and no Westerners for the East, 
Commodore Ferry came and we yielded. And have 
sluce become an out-and-out “open door nation, largely 
through [be friendly pressure brought on uh by tbe ^ r est, 
especially America. Now (he nearest gale to tbe West Is 
to be *hut on us T or at least sut-b or nut own LLn-.d kVho.se 
prlucEpnl fault Is tit at they have not yet le it rued to go 
a hon l coinforEitbly in coat j«]irl | ruiisers. We sometimes 
foci as if fjor paHpn(v‘ w’eie wearinir oui when we reflect 
what a dominant l j rant drees and color Is, and for the 
moment si I the Joys vanish. But we aw: ike to the realities 
and reeogulie Him I he new Japan En young yet and must 
live r nd work tor llie future, nut for |be present. T hen 
onr iKipc rl^cs. bur msly In 1^ overcome by the shadow of 
the same tyrant, ihe dress fttul color. But we are divert- 
ing; wo Were going to say. It I* curious to note how 
Ignorance and prejudice seek exclusion, and how history 
repeats itself. 

The Jamestown celebration is going tu be a grand 
nFfulr Hurl We Hmgriitulate A merles on Si* pr':-specls r We 
* re pnwt pleased thiit we have been asked to lake part 
In the great occasion. Never In the hfslory of the friendly 
(Concluded on page 574,) 




MANSON MOTORCYCLEmATTACHMENTS 




THOROUGHLY RELIABLE 

Adapted for Pleasure and Utility 

Will run faster than an T.uto and cost of maintenance 
a trifle, 

DELIVERY ATTACHMENT io dally use by leading business 
bouses- A TIME AND MONEY SAVER, 




SIMPLICITY OF CONSTRUCTION AND FINISH UNEXCELLED, WRITE FOR CATALOGUE 



Fowler-Manson-Sherman Cycle Mfg. Co. 

Cli|-*OB .nd TaUon Streets, CHICAGO, ILL. 





Don’t Swear at Your Gasolene Engine 



When the trouble probably with the batteries or spark coil. 

Buy a GLADSTONE SPARKING OUTFIT 

^tafch we auamutac will run your engine louder with absolute 
depen (lability than any other Sparking Out Eit oil the market. 
The Gladstone Battery may also be used with other colts and 
will supply more "juice’ 1 cheaply, longer and more uniformly 
than anv other source of battery energy, cost lug only about 
one-third as much as dry batteries. Send for. the Gladstone 
Gas Jhiglne Hand Hook, complied by experts and wLU save 
hours of trouble . 

BATTERV SUPPLIES COMPANY, Newark, N. J. 



A MOTOR -CYCLE OR LAUNCH 




at SMAl.f, COST lij using one of 
<111 r Att*ch8iUlft Outfits. A ^'urii- 
p]#9lint of II .M V't<5 rs Ji'.i 'J 

Rough Cbutings tor Hicycl*, Anlo- 
MftrlDii Or NtOtioDkrJ. SrnJ 
ttou.p f(.r C-atnLi'iHUO. 

STEFFEY MFG* CO* 

Cinnf Are, i JOtb 51.. PlJ3«4Fiplhia 




Eldredge Battery Volt-Meter 

Reading 0 to 3 Volts in Divisions 

A convenient ciod pnvtkal instrument 
tor those who use Primary aod Storage 
Flatteries. Its range A id cover two cells 
of primary or one cell of storage battery ; 
is dea o N-aAt 1 In its reading?.. Non- re- 
movable nute on strong contact posts, 
Price *4* 

E! DREDGE ELECTRIC MFC. CD., MfBcH. Kttt 





“Rich Spark” Plug SIS PS!££ *1 

Compuetz ELKcraio Light Plants, □XBCtJUJtS Fees, m. 

Richardson Engineering C<h t * ■ Riverside Place, Hartford, Crnin, 






Jump Spark Coils 

TOR ALL PURPOSES 
Single, Double, Triple and Quad- 
ra p]e for SUttir-na y Engine* and 
AutomobLles. CiULiranteod in every 
particular, Fine Vibrator. 

SEND FOH CATALOGUE D. 

THE KNOMOCK UElDEMAN MTG. CO. 

sours KEPii>> nm. 



JUST PERFECTED 

Variable Speed Alternating 
and Direct Current Motors 

Send for Booklet ft P TP covering Print- 
ing Press Equipments} Forge Blowers, 
Dental Engines, Jewelers' Power and 
Bulling Machines. We h^ve 900 Sec- 
ond-hand Dynamos and Motors in 
stock and would like to quote you 

guarantee electric company 

Clinton and Adams Sts., Chicago 



"Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

Tha Most Reliable Sparkers bn the 
Market. 

Tike thi PJict of Bitter let 



Curtiss World Record Motorcycles 



Tjsiiyeita.blovcnient -mitf race at Ormond Beai-lv, Ma., won 
In bV-Ti t+ 0 .;. Our machines ii ■ ■ I < I all Impurtiiut records. 
Do able a ad eiI Motorcycles,. 2l« t> Id jj . P, light weight 
mouit a Send sU) mr tor catalog U- 

G + H. C 3 RTFS MFG. CO., Hammond sport, TT. Y 




AUTOMOBILES $1 00 AND UP 



We win wall on r largo Ulutt rated Bargain nhe^t of uew-'and! alifihtiy useM Automobiles ^n 
receipt of your njune And address. Th $ bhepE shows accurate photographic views ul more 
than 50 A utotuebUte* oiforee as low as tiOd W rU*> plainly t® 

GRAHAM AUTOMOBILE CO. 

Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL. 



Please Mention Popular Mechanic* 



POPULAR If FCBANtCS ADPBeTWNG SUCTION 



St 4 




Everybody is Talking ! 



About the 



“DOLLAR” 



WET or DRY 



“LIVELY AS A KITTEN!" 



Storage Battery 



£. VMiL QHtMQN 

388 Lhrfmzml&n 9t. , Brooklyn, tf. Y. 



We are miking a Drive in 

FLASH LIGHTS 

No* 1. Leather, -Silver lied actor. Lilt i'rlce 
t'2J5o, Our Price Complete (1.10 
No. a. Leather, Silver IliflKtor, Liri Prbso 
£l.:Uk Our Price (.kiinpletef t-tlti 
Xo.fi, Leather, Silver Keflertnr, Llet Price 
*2,1X1, Our Price Com plate 7JV: 
Flaby Leather, Silver Reflector, Slsie till, F.J*l 
l J rif« ? Onr Price Complete, GGc 
TliF*y [;|re f rom 4000 Ln tSUOO Hughes, 
lienee ill I&ttdHe* In proportion, 

HEFR0PGUUS £ LICIHLCAL SlfPPLV C0 + 

EveryLhlif ElttLktl I SI like Si., inr Flhb Ave. 

CHICAGO, ILL, 



THE KING OP GOILS 

ia the SPLtTDORF— the essence of mechanical perfection 
and electrical efficiency. More than 00 per cental Ameri- 
can automobiles are equipped with (he SPL1TDGRP 
COIL simply because it U the beat sparking 
de vi 'C *0' £ .Ei t hi * w or 1 c3 *■ .A. a k, I ^ ■cijit _ M for CJpIlEaIo jf-# 

C F. SPUTDORF, 17 Vandc water [Street, NEW YORK 




Current Always at Your Command 



THI DAYTON F LECTRICAL MFC- CO., I7& St, Clair St,. Dayton. 0. 



Tlir rh^ino • ‘ 1 1 y*mr ImitiV (»r nr Ijrmt 
I he ll.ijal pi j Wee i inly vriii'ii Junr i , r ,‘i it h iJt 
iJiuriMit (hi** fo-itt, Suit Mj'iiT k * . With am 

m j us 3lAtT>:hV t’lt A Hf 5 }.:H tin jrnur eat, 
yuu Itiivfi h y , sure source of eurrc-nl 
»n whidt jchj can nJwny-p roly Writa lur 
full lufo muiti on IChIhj 




WrtU 

tcMiau* 



Citrki 



inia 



Motsinge? Auto-SparEer 

Starts and inns 

QAS EHQ1HEE WITHOUT BATTIttllt 

No Other machine can do it luat^Blfolly for 
lack of paton la owned by u*. No 

twist motion In our drive*, No bolt or 
Kwitch neoi-H?ifiry, NobattOrtae whi-tove r. 
fi»r make and break or jnrap-Hplrk. 
Watorand duntprooL Fn||j guaranteed. 

MQTStNGEfc DEVICE JWFQ. C * 

l‘J» Mikkn Bl, Pendleton, Ind., U* S. A, 




Wiaha> earriage ar auto perfectly . 

Easily nttoehcrl U) hose — W r fln.'ii acratth tunlih, fto 
s|iSashii]|i Ilf W*ter— llrf limiili^-Dry clalho*. Solid 
IhTu* -uniy f&.fJU, Buciklnl fri*. 

ARDHffY VEHICLE WASH Fit Oil 

1IM V iWalcL rtinwl, Eurt, EOCBtSTEJt, Pi, T 



We Have What Yoa Want in the Electrical Line 

In supplying your electrical wants we can give you the best prices, 
best service and best quality. 

We have M Something Electrical lor Everybody/ 1 Think of what it 
is that you want and let us quote you a price* We will be pleased 
to do so by return mail. 



Manhattan Electrical Supply Co. 



188 Fifth Avenue 
Chicago III. 



17 Park Place 
New York, N. Y 



Factories 



! Jersey City, N. J. 
i Ktivenaa, Ohio 



HI-PO 

Waterproof 

DRY 

BATTERY 

Greater Power 
Greater Recuperation 
Absolutely Waterproof 

HI-PO Batteries are made by a process 
that insures unusual; recuperative power and 
in addition gives them absolute protection 
against moisture and climatic changes, 

Uhep are the ideal dry batteries far 
automobiles, motor bouts and at! elec * 
trie apparatus requiring the use of a 
dry battery. 

Will positively live in water six months 
at a lime — any other dry battery under such 
an extreme test will go to pieces lit less ih&n 
a week. W rite lor Samples, Price List and 
Descriptive Circulars J, etc* 



LINCOLN ELECTRIC CO. 

Lincoln Bldg - >7 Union Square, New YorK 




(Concluded from page 572. i 

relation? between the United Suites atul this country was 
a time like [.tie tvlum their wciltJItlQIi ret|uires 

tlie, impt delate tad and forest jib t on I be one baud uud 
rumlor and 3 Lrtrtm'pfti (in the olber. it in ^fl1[s factory tu 
know tlinl the vfjnnrlrim lo rcpnwiit Jiijnhi uf the memor- 
able festival 1 m utbeered ami nmnn-pp) by men (if the calibre 
we have deserilied, tVe Lid them jiodupoed. -The Japan 
TiiDea, Tokyo, February 







YOU 



CAN 

BUILD 



Your House like This 



Jdrt writo me |»JrKimnI.b' and let InO^fceiJ ynu how you e«n. 
with my help, ertuld 3 nil venwlf lit this great modern con 
crate busing. I bate hcJiwI thollBUttcbi of men to hui l>E thtir 
own hornet at the h null lent pneaibJie ftpcni+e. UPi tfivc you the 
lietieflt of nil my (-IW-rlH'iiioe lUiii tliO VFU»t hs»ur«!(i of tht 
LurwCBt Concrete Enjlrtlmr Machim Plant in the World, 
t . lir (, m Jf FT' 1 Mu® J'JI write you 

Just Write Me Today 

fiOO tllustratioTiH, for Sir iK»te,EO if you want it. Til make 

yim my HjHM'hil |HuiKi»il.iiJii for Kfltinjt intn 1 1 1 L« ImNlne^. 

»li ieh FarsIhK Profit*. MLmclo Otinoit'U 1 Uauhto Sf iijffjror- 
i*d Air Npin elilork^ art- the only build- 
ing material which make a wall 
actually Promt - tiimf. Muintum- 
preor, Ft re-proof. Vermin-proof, 
proof n«siu«t bent arid cold, Ry- 
uiemlwr, T will «uhd you a MEtucEo 
It lock Machine (.ouipk'te and u out* 
fit with aetrt of moJ'lrt for making var 
lima feooK, nfcylen nml eEzueof Miruc-1-' ".•'SB-* 

Concrete Bui Ida rm Blocks and ik-nd t i ■■■* 
to you on §JU RAYS' THIAL. rite 
tnt, b now — tod i i v. Addirsn 

Q, U. MIRACLE, PitiidmiMbad* ftwtd Stww Ca. 

SSI Wm~r si r , Utrn-fciHjln. Him. 




ELECTRICAL ENGINEER 




Electrical Engineers are not looking ^ 

for work. The work is looking for 
them — at wages, which leave a margin for v;S 

enjoy m tint and savings. Writ* to-day 
fur oi]i free 300- pace book describing 
our cnumca in Electrical Engineering 


S 

C"sC3k3 


OYIL ENGINEERING 

/Vf The man who can plan a great trunk 

^ h^i S line, or a vaHt park or lay out a city him 

1 plenty ol chance ri ow- a-d ays to prove 

f \ his worth. The opportunity to nmBtfrr 

tl a money-making profession lies wirh 

I you. TPritm to aJ la-dttjr Tor Cur 

free SOU page book describing Civil 
I' J’. 'I'.Li p Engineering and on r 6d other courses. 


CARPENTI 

There is many a doctor and Lawyer 
not earning as much ns a good car* 03 LI 

pen ter. There is always demand for V vtl 

skilled workers. Master the trade and \ 

give yourself an independent position V-*n 

in the community. Send for our SdO- .f 

page book describing 60 correa poruL ” 1 — *— r m 
en.ee courses. Writ* tc-day. ViJJl 


|*Y 


COLLEGE PP^‘>AT0Kr COURSE 

There is a simple ines- 
pensive wjiy t« prtpai e 
'•. sBr ytx] rse if for entrance to res- 

jjfwl id fin Engineering Schools 
ttSEI ijr^ without losing a moment of 

rHF F mT r tinte from your present work. 

Write at once for our 203-page 
R/d API llw book describing this emir so. 


MECHANICAL Dipt 

Is agreeable work and opens the way to -. 

groat opportunities. It will pay you /J 

well, and you can master it at a little kji 

expense. WWf# at ance and we wilE M 

send you free a 200- page book, describing 
00 courses of instruction, 


JNG 

f P \ J \ 

t vJyV 


STRUCTURAL ENGINEE 

[ !;• " y 

Tunnels, bridges, canals, snb- 
w p ays ar(< being planned and con- ™ "M 

struoted by the score. Whv don't 1 ■ — -jy 

you leant a profession that will put you in 
charge of n hiu i-n ter prise. Writ* **r£thwt 
delay for one SmJ-paj«e book describing our 
till courses, including Structural Drafting and 1 

EEigineering, It is free. 


BING 


MECHANICAL ENGINK] 

The Motor Car Industry alone has 
a pencil a new and profitable held of 
euLployineut for thousands of me- 
chanical experts. We teach you by 7LT 
mail. Our 20o- page book illustrating J 

Courses in Mechanical Engineering % 

is fine, W rite to-day M 


mQ 
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AMERICAN SCHOOL-CORRESPONDENCE 

CHICAGO 
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EYERY INVENTOR 

Who Wants to know 



1. What are the most profitable 
inventions, 

2. How to perfect inventions, 

3. The first step to take in 
getting a patent* 

4 . How to protect himself from 
parties who might steal his 
invention before he can get a 
patent 

5. How to find out what patents 
have been granted on inven- 
tions like his, or intended 
for the same purpose, 

G* How much it costs to get a 
patent, 

7. How long it takes to get I 
patent, 

8. What protection a patent is, 

9. Eow he can sell his patent 
after he obtains it 

10, How to handle hia patent to 
get the most money out of it, 

11, Where and at what expense he 
can have working drawings made 
of his invention, 

12, Where and at what expense he 
can have models or experi- 
mental machines made,, 



should send his questions to 

POPULAR MECHANICS PATENT 
BUREAU, 

Journal Bldg- ■ - Chicago, III* 



WE MANUFACTURE TO ORDEH 

DIES. TOOLS AND 

A UTOMATIC M ACHINES 

*lso HARDWARE SPECIALTIES 

and PATENTED NOVELTIES 

ESTIMATES FURNISHED ON EXPERT 
MODEL WORK* SEND DRAWING DR 
SAMPLE. 

BOOKLET FREE* WRITE TODAY. 

Stamping £r Tool Co. 

DCP* C LA CROSSE. Wftt. 



EXPERIENCES OF AN AMATEUR STEAMBOAT EN- 
GINEER, 



While pursuing my college ooura, I managed to help 
towards paying my expenses* by engaging as engineer of a 
small excursion gteamer on one of out large Inland lakes, 
during |he Jammer months. 

It wsle during the Ural month of my nerrloe In this 
capacity that I mode a Tory humiliating mistake. It 
happened In this way; Early In the aenarsu, the steamer 
was engaged by n piente party to carry it qp the (uk#, 
leading huTtie at eight o'clock In the morning* 

The steamer h:id not Irfen out for two days* and. while 
cooling the bolter down after this previous trip I had 
allowed the Injector to ran until the holier was filled la 
tin* mfeij valve. I did tliia because of the well-known 
shrinkage which takes place in the water of ei vertical 
holler white It Is cooling — particularly when her tubes are 
s little leaky. Tbte holler wae one of the largest of the 
ordinary upright flush tubular boilers I hare ever Been — 
ratHtl at 150 bp, it Imd two hundred nmj eighty -four lVidn, 
lubes. 

But to return to my story, when the time come to leave 
the pier, and I had received the signal to back slowly, an it 
last precaution I tried one of the Injectors to be sure of 
my water supply, it rpfusrd tn sfart, 1 tried nil the stop 
and unction valves. removed the cup and examined the dink 
of the check vnlvo. but could discover no trouble. I then 
went to the other Injector and proceeded through the same 
operation, fo no effect. This was a strange coincidence 
and something I had never before known op this boat. 

All thi* time the sraptolp had been signaling his Im- 
patience from the wheel, I finally seut a boy to ask him 
to come to the engine room. II# was forlim*. but agreed 
that we would belter be at our dock than in the lake If 
we were (o be without boiler supply. However, after all 
other means had fnlted. w# decided tbat we would move 
out from the pier nu my theory that our Intake supply 
pipes were clogged at the boat's ! ml torn. As we backed 
from ihe pier ibe engine suddenly 11 lied with water, 
although the glasa showed only one gauge. As I closed the 
throttle an Inspiration, which was the solution of my 
trouble*, entne to tiii> at one#. I sprang to the glass and 
“blew It out. 11 Sure enough. It filled to the Up after this 
operation, I nest wont to the blow-off and blew down 
to two gauges. I bad made the old and dancer huh mistake 
of steaming o boiler without making an absolute certainly 
of the water level* 

It wen while running this same boat that another and 
more ludicrous Incident resulted from my ciircles^nraa. 

We had Carried a picnic psriy to u snndF, sloping beach, 
U'ou tinned oh pace 5T8. i 



LET ME SELL 
YOUR PATERT 



Booklet ti’ 
plaining bow 
miikd FREE. 
Si it«n yeari 1 
f x p c rleacc- 
Paienl Sales exclusively, If ye* biv* a 
PATENT tor Sale, call OB, Of write 

WILLIAM E. HOYT 

FATElSfT SALES SPECIALIST 
290 J Broadway, Now York City 




Let Us Act As Your Factory 

live have oneof ihe beat equipped shop* lit the United Stales 
and ran tsini cm your worn fur you. cheaper than you can 
possibly do It yourself. Send drawings or models for tall- 
mates on dien T tools And manufacture of your article In 
quantities. 

Metal Specialties Manufacturing Co. 

1 18-24 W, Randolph St., Chlct^o, SJ. 5. A 






POPULAR MECHANICS ADVERTISING SECTION 



577 



vm A TfW^Q SECURED PROMPTLY and with special 

^ J ^ regard to the Legal Protection of the 



HAND book for inventors and manufacturers sent free upon request. 

Con »u [union Free. No charge for opinion ai to the patentability sod C’otomci'cinl Value of Inventory' Ideas. 
HIGHEST REFERENCES FROM PROMINENT MANUFACTURERS 



C. L. PARKER, Patent Lawyer 

Patents* Caveats* Trade Marks, Copyrights, Validity Reports, Interference Contests 

Patent Suits Conducted in AM States 

REFERENCES:— Globa Machine and Stamping Co., Murray Engineering Co,. Mol^n Machine #M FnieineflrliiK Co.. 
Berkshire Specially C!o,, Htewan Window Shade Co., Macon Shear Ga, Acinti t'anopy Uo. , lAppeiwott Ppiielt t o., Huliabiiry 
Tire Association of America, Oakes Manufacturing Co., By-Prod nets t’o.. A hi lie mu Brewing Co., National* ijlset iu, Anti- 
septic Supply C'o., Itiehmoivi Electric Oo. T Railway Surface Contact Supplies Co.. National Electric Work*. 

Mr. Parker on November l, 1903, after having iu^n a member of the Examining Corps of the l . S. patent Office for 
over five years* resigned his position as Examiner to take up the practice of Patent Law, 

Address 210 Dietz Building WASHINGTON, D. C. 



PATENTS tha a t nd pr p°* t v ect 

WATSON E, COLEMAN 

Registered Patent Attorney 
62* F Street, N. W. WASHINGTON* D. C. 

Advice Free; 111 Jhifi-rpocosi Beat Service. 


1 


1 Can Sell Your Patent 

Mj new method brings, quick results, 

Send tor booklet, 

O. J. HAEGLER, 

21 S a. Broad St*. Philadelphia, Pa. 




|— PATENTS that PROTECT—. 

0 ur tMiitif loveoGfrp aw.U#J dr receipt ur fict>. nLt&v» 

~ R.S.iA.a UCEY^Waiihlngton.O.C* EstaMSEl I 


l^-TFe glvo yon proof of the money rulttc of tho 
patents wo procure.— L, k L. 


Special Machinery *»<* Models 

Wtfnflkt Model*, TerieCt Invention* and Expert menial 
Machinery. Our shop. with Id tplendid equipment, ii 
at your service. When you arc ready to have that model 
or experimental machine made* send he, drawing or 
iketch and write us for estimate*. 

Empire Machine Works, p! t °tsb j ijrg' pa! 




MODELS and GEARS 

INVENTIONS PERFECTED 

CATALOGS FREE 

UNION MODEL WORKS, 191 South Clark SL. Chicago. III. 



Hints for Inventors” 

By DR* ROBERT GRIMSHAW, M, E- 

The Celebrated Writer on Technical Subjects* 

The most valuable work for Inventors ever published. 
Contains Info mini Sun concerning +W inventions for 
which, there Is an actual present demand, com pi lot from 
replies to letters sent to prominent in unit fact un*Ts ask- 
ing what invent Ions they actually nectl in their works. 
Them arc :i|so Important chaptor* on Perfecting end 
Developing Inventions, Selling Patents, Me. Th - hook 
is a veritable) cyclop odist of viiluublo Information for In- 
ventors, 

FREE TO YOU 

We will send this vnhia bio Igg pago b'v'k free to you 
as a premium for uue year's subscription ijLDo] to 

INVENTOR 

INVENTOR Is a popular Illustrated technical month* 
ly magazine, devoted to tho interest* i-f Inventors. 3t 
contains entertain lug accounts uf what Inventors aro 
doing, notes as to now and into resting it s score rh-*. mg- 
gotitlou* as to how to turn Inventions Into moony, hints 
us to present opportunities for Inventors, decision* in 
patent cases and, in fact, eve rythlng of Interest to In* 
veo tors. Send us $i.oo to-day by registered letter or 
F. O. Order and we will send you "Trims for Inventors,™ 
postpaid, by return mall &u<d IN VENTOR for twelve 
months. Ao dress, 

INVENTOR PUBLISHING CO. 

64 Broad Exchange Bldg,, Boston* Mast- 

50, Oft? fevenfora rood I3 T V r EJVTOJ£ 



SPECIAL MACHINERY 

We detig n and build iptcUl machinery to 

order in iny quantity desired. Cut gearing. 

CRARY MACHINE WORKS 

3S-4J India*! Street. Chicago 



ran GUARANTEED. PATENTS SECURED OR FEE RETURNED 

g Send model of ^keteli fof ffee repurt n.s to Pulrru^uhitity + Send 

tor burst pu t>Li cat ions ever issued Tor Tree distribution 11 HOW TO 
OBTAIN A PATENT™, with 100 MECHANICAL MOVEMENTS 
illustrated and described, and “THAT TO INVENT", coat*! n lng valuable LIST OF INVENTIONS WANTED. 




ONE MILLION DOLLARS 



offered for out invention. Jr6,rQO for others. J'fttrnts 
advertised free in "WORLD'S PROGRESS.™ Copy fre*. 



EVANS, WILKENS & CO. 



NewYcrk Ollices: 

132 N«»«au street, New Ycrk, N, Y, 



Main Offices: G 1 S F Street N, W, ( 
Washlrifilon, D* C* 



Oi o 



irurui*jiii .u&ou 1 i&iftu ai^viiujs 



REFERENCES: 

American NfitloanT Rank, 
Washington, P, C. 

Popular Mechanics, 

Chicago, 111 , 

Little Giunt Hay Frees Co., 
Dallas, Texas* 

Gray lithograph Co. t 

Now York City. N.Tp 



PATENTS 

GUARANTEED 

^“Protect Your ItteiM Guide Hook !■ ‘RKE. Sond eketcboa 
and description of invention for FRKK &KARCH of Patent Office 
Records and Report els U> patentability. Highest rofersncos, 

E P A/DOOJV1AM Registered Patent Attorney 
' ^ t i Bn* 71, Washington, D, C. 



INVENTOR'S GUIDE 

free 

CONTAINING c 

SUQ References, 

What end How to Invent* 
Money In Patents, etc. 



PATENTS 



prepared tty Klectrlrnl anti Me- 
rtianLcal Engineers who nro »-x- 
perbt on Patent Law me valuable 
and salable. They carry prestige with 
them. Would- in* infringers respect 
them. These experts go to ihs heart of 
your invention, 'j bey nr« hp^ inll^Uj in ma- 
chine dflulgn end nutoi] facte ring pmb* 
lams. They are not elrnply lawyers* 
They know Just wbat has been dune by 
others in similar Inventions, wbfct c Ini ms 
would be allowable but won bless. wnd 
how to frame iron clad Allowable Hal me 
which Absolutely protect, Being export 
mechanics your invention Is fit I S' under- 
stood At a glance and all its pcstmi Millies. 

Kvery Automobile, Gas Engine, Trans- 
mlselon utirl Ignition Patent ever Issued 
Is on file at their fingertips and constant 
refer* now makes each an old friend. 
Fmal-ihougnt for those interested In 
these linen. 

Thin Hipert- eervlcii cfJSta you no more 
limn that rendered by the crowd «[ 
clerks in niret M Patent Mills’" wilh 
their printed forms, eic. None but the 
brain. pick fail to appreciate ihe value 
Of expert Individ i,i*l Mfatoitfci on 
to their cases. 

Advice by mall Is free. 

S*nd sketch tor opinion of patent 
ability and cost. 



ZSsQiNEERjKc; Patents Co. 

l*e West BQIU STHtfiT 
Naw ydbk city 



PATENTS SOLD 

ON COMMISSION 

If ynu wish to buy or hHI a patent write tor my booklet ”11 or 
to Sell a Patent” or my list of patents fur salu. 

E. L* PERKINS, President Inventors * Exchange 
14 Broad Street BOSTON, MASS 



ATENTS 



O 

VaJnehle Book on Patenta FREE. Telle how to attrara 
W them at low K4t, H-ow to m-11 a patent And What to 

_ . In vent for Profit, Given Mechanical Movementa in- 

valuable to iDTpbtDni Full i\f bl . Patent Infiorjjua* 

Won, NEW BOOK I'h££ to all whn write. 

O'MEARA & BROCK, Patent Atlys. , 

U 1 B F* STREET, WASHINGTON, D. Ci 



{fontiiiuc d friini mge 57 ij 

and hud iriiaifiported itn-jti by mew 1 la of stunil brute to the 
shore while (he uTeamer swung ui author a few hundred 
yards Hwaty. a wait ini? their idea sure. only tlie crew (if the 
cngEnc room wr* left ou Imard. the rest being with the 
pirn Jr her* mi shore. 

The operation of cleaning the tubes of this bolter was a 
very strum imhi* imp. entailing ihe tiv^+ssiEty ,if letting down 
[hr stuck and uwliig a long scraper from nu uncomfortable 
]H> kitten 1 1 u the top head of the holler. To avoid rhia u* 
much :i» |a»KHih|e I bad improvised 11 blower to be used 
through the iire-box door. Tima the banking of the fires 
while lay in g off diore presented rei nppnrt unity to get at 
the tube* with gocwl dry steam, 1 hnd not noticed that n 
siifT brt w w-flH blowing directly in (shore. As the soot 
HcedtnulAltoa from twelve feet of n l tube «3iot toward 

the shore we in Ihe png Inc room were too busy to notice 
that It settled directly on the white linen, of the table- 
cloths und shirtwaists dot ling the iH«m'h. As we shifted 
the Mi-wvr the third, fourth and Eiftli tubes In rapid mi ("Ces- 
sion were relieved of large f|if»ntltleH of snot, which u 11 
went the Snilie way. The racket mf the escaping ateaiu 
drowned :l 1 1 outside rmfHes, am] not until a boa l from shore 
arrived and a man h boated in my ear did L discover the 
damage being dime. It was a nnwt lun film Me experience, 
hot I certainly did not «ce tlie futuiy side until some time 
nfier, indeed, the homeward irlp was 11 very (wlemn one 
ffrt" tlif» engineer. — Contributed by 1,.. T. H'., Clilea^o. 



INVENT 



loir? “HOW AXb to] | AT TO INVENT” 
and "HOW TO OBTAIN FAT K NTS-"’ 
explained OHEsTEH W. 

UEOWN, Patent Attorney., F Blraet, Washington, R, 0 . 



“Thoughts That Pay” 




Do you know that yoti have them? 

Your Ldeaa may bring you a for- 
tune it properly proluetud. 

Patent What Yon Invent 

New book teltlDR what, to Tovont and how 
to obtain a Patent, sen; FREE, 
$1,000,000 offered for one in- 
veatloA. 

Jtend sketch for frefl report as to natunt* 
ability. 

Patent obtained or fee returned. 

PutenLg advortbod, for sale, free, 

WOODWARD & CHAINDLEE 
Patent Attorneys 

l?te F Street WASHntGTOK D. 0 



Pattern?, Models, Inventions Perfected my Ppeelatfy. 

Can develop your Inventions and manufacture same at 
lowest coat, Bend sketch or mugli model for estimate. 
Prompt (iltontioD given all orders. 

ROBT. D. SIMPSON# 170 W* Long St., Columbus, Ohio 



ATENTS 



PROTECT YOUR IDEAS 

Send lor Inventor's Primer, 

XO PATE XT, NO FEE. 



Patent Advertised FREE, 



MILO B. STEVENS & CO., 



KitftLli>h*4 

1 NG 4 , 



8*5 Fourteenth St„ WASHINGTON, D, C. 

Branches at Chicago, Cleveland. Detroit* 



PATENTS 



Csteful sttenllen ftfento tie pmsecailou of bosloeH befen < 

the pit Blit office, Paliwild procured ftDd im nil wrti €i¥ fccrpllrd 

for until jULtent la nlltiwed- yestB aiperleOue > Mriit 
lor '‘In v«n tor’i tl ttide* M Add reai 

FranKlin H. Hough 



Atlantic Butldlntfi Washtnltoa. D. C* 





iVtlte for catalogue of 

Motor Boats Row Boats 
—Hunt faff and Fishing Boats. 



Mullins 

Pressed Steel Boats 

Arc the Fastest and Safest Boats Built 

They ran?. brail! (if smooth. premed pirate*. with sil r cli&mh.'r? in each end 

like a lifeboat. The smooth, steel holl has b rami wo: no Mho*, untf tildes throuirh 
the water with, the least possible roslshtnco—tboy am faster. inure dumhhi ami 
safer- they dnu't crack . leak, dry out, or sink .and art* otepinl i n tli’-nipn rand finish. 

The Mullins; Steel Motor Horai-H h&Vfl r+W*( tin L Loll tnohlr hour build I rau - , rapd 
iire HUpOrlnr in every way to woinlcn motor boralm. They h re equipped with 
Mullins Uevei'sU'le i hurl tic*, so -iraiiite in cnr^nirtlnn, nnd sd dnipndnbl^ IhM 
a boy ran nan tbpm + rand the Mu! 1 Ins Impitwl Underwater Fshanrat, which 
makes them abstitutely tudmaJe^s. I-' very boat L*= ahn. 'Intel y iruraraDteed* 

THE W. n. MITLI-INS CO,* 15 E Franklin Si,* SALKW. OlfFO. 



nWN BOAx 



By the Brooks System 
of twfl Size pattern* and 
illustrated In struct! one. 

Patterns of all Rowboats and 
Canoeo, $ 1,50 to $ 2 . l^aimebea 
and Battboats, 20 feet and under, 
$4 to $ 5 . From 21 to 30 feet inolu- 
eive, $5 to $ 10 . 

We sell frames with patterns to finish (or 
less than it costs others to manufacture, 
il 5, Price of 16 ft, launch frrnno (No. IS) com- 
plete with patterns and hist rout ions, to finish. 

Price Of 22 ft. speed launch frame (No. 
15} complete with pattern* and Instructions to 
finish, 

21 , an Inexpe- 
rienced people 
built boats last 
year. Why not you ? 



Free Illustrated Catalogue quotes prices on 
other patterns, It nook down 
frames with patterns to fin 
Ish, and complete knock- 
down boats— launches - 
sa 11 boats— rowboats ami 
canoes. 

Sails faction atitranteed 
or money refunded. 



bROOKs 

STSTP 



BROOKS BOAT MFC. CO, 

<hH*iui^ ,(» ,* T’.n.m E^imb IhlUL^f 

AT OS Ship St M Saginaw, jfflch., U, 8* A, 




ltd Cftdi of Cedar Ciw» fat JMW. «i «H dinct, mtu 

no (20-00 tn a cttM. An tanaei Cfdir and contrtF itslintd. 

we make all n izr* and slyled, also power canoe*, v* rite 
for free raisings srtThiB price* with retailers' prraftt cut out. 
W# are me Istr^ki mamHacW^Ti at canoes in the world* 
PZTZOlT &OAt QOij 156 Btflwus AtBt, Detroit, Hina. 



HIAWATHA CANOES — — 



STRONG, FINK MODELS. ELKO ANT DOKABLE FINISH. 
“Thcr a™ nil ill .it a prorx? c-nnrn* slifliiia hr " tltK CWEaftsT 
UOODCANOK KV+;r nt’II.f. Writa at on« for rri«a md 

WOLVIJtlKf CAME HL 17 L Courtis Sb BIT WIT* iECBlCAfl 



Build It Yourself 




5ee First and Pay Afterwards 

On the Easy Payment Plan 

Get Ptoneer FerEect 
Frames now— finish 
your boat fn season 
and pay as you build. 

That's the fairway 
— rbo sduarewny- 
the Pioneer way. 

ire know that Pio- 
neer Perfect Frames 
are honestly made, 
that they supply the 
*'hard part” finished 
Complete and oif your 
mind, that they save you 
two- thirds the boatbuilcb 
cr*' prices and nine-tenths 
freight chances— but you 

don’t know it— although you 

are entitled to— so We meet you more than half way 
—we ask you to pay only part down— that is yourguar* 
arttee that Pioneer Perfect Frames am all wo claim 
and that you will be successful with them. 

Pioneer Perfect Frames 

Include perfect i pEirts* fitted, tented, rat aj> complete by cmn 
bout bit Utter?, then knocked dimi for shipment — tou bravo 
merely to res me ct. I? I e thram —on I y com mon E oo Is neactuti . Pat- 
tern* and |rL*tTHftioni!! for finL^hinK ftirHolutely free with 
f mime«. Or. i f yon e; n rat to hu i l d your l rauit com p Icie.Het n EWt of 

Pioneer Gttarauleed Patterns — Try them 30 Bays 

If they are not all we claim, al mule, easy to fellow and 
thoronphly pmctl?*!, ju.-t h'[.nm th ( \n nrad ypur money 
bsL-k without (inert ion. Kiert, HOW— build your Unit In jour 
efhnre hnura bf-fom ESfirinir. 

W ritoj fof Jr-a hwklri, o-f Asad 2V for l>Ut IW-e^bi 6 nl2 book 
on thialhiril ■ j ■ clic- I'nc-'B. dcnetii’t i- mjs. and 400 illiiiilfatMnd of 10 tlylcs 
of (u.nlji Tud i'Dn Ini i M. cnir'TiH's, ft!! m; r, fete. , and OUter [Tiirti^al lu* 
lorinition . V^ir qisnrleir it yusi'r* nnt nmri Ihnn m.i isfied 

Pioneer But & Pattern Co. Wharf $4, Bay City, Midi. 





MAKE A MOTOR BOAT OF 
ANY BOAT IN 5 MINUTES 



Here's? a little 2 h. p„ marluo 
motor i ]tw. complete) that you 
can attack to the aterti of 
your boat In J? uiio rates without 
ary tools. Drives ran row 
boat 7 nillee psr hour (runs 8 
bourn nr one icrahoii ^seollue), 
Crau In? det-ac hied from boot just 
a« fioEt-kjj and etoT€Kl in bos In 
which It tra earned, ^liufdost 
motor made- doea not pet out 
Of order. 

Writ* for- catalog Wilh full 

descvlpUnti nhd pries. 

MARINE MOTOR CO, 

I50T Fort St. West, Detroit* Mich, 






rOFULAE MECHANICS ADVERTISING SECTION 




WHY NOT 



Till A 700 Pag e Catalogue Free 



BUY AT. WHOLESALE PRICES? 

AND SAVE MONEY ON EVEBYTETNO.- JTSSfc SHS85 

Illustrated* described and priced in ear Uijff New Catalogue No. V3L 

It eoQtaliu n lanrer nrletr of mechanke 1 tooli of all kin u at lower prices thin heretofnre 
ahnwn la any catalogue ever published. No mechanic ■ an afTnrd to be without lliis up-tD-^te 
lluyufti Guide, for we sell at whole* ala prkee In small quantltim as well h* large. 

0[]pnnL|ft wdi article In the catalogue In tlif! low prii'n si Which wfl *u t lt r Ihe I. owe t 
Price lor which it can he bought in any store, big or Mltle, In this nr anycrnictryont;begtnh'\ 



complete In one big tnjok. It nuk^s buying pleasant aa wHl h.* profile bl**, do metier v hero 



you lira. Thin catalogue costs ns $1.00 to print, but is sent postpaid i res of Charge to all 

who sink for It in good faith. 

WBtTF Pfll? IT lfl*nAV , Wo will send you our FremEum U*t, r natal Ring loo valuable 

n. it i \Jn. n i nr vr% # and u . e | U | anjcle* giv^ci away bJft-jbl, AIjw our Or. eery 
List, showing bow you can lave cmyttilrd on yoor living expertne*. 

W p CtJl | Dpi I i R 1 P nnmii< flNI V Buy of m atbif secure Rest OOods at Lowest 

WC 3ELL KLUAULC UUUU3 "HLi * FtIcos; Prompt Shipment*. Low Freight and 

Impress rates, and a sonars dent every time. Wo guarantee satis faction or refund jour 
□a ney. We also (fUftra&teo aafe delivery of all goods ordered of m 

30 Chatham Square 
New York City. 

The OJtfetfi Mail Order Ifmise fn America* Established is is. 



WHITE, VAN GIAHN & CO. 




Diamonds on Credit 

20^c Down; TQ^o A Month 
Only Diamonds of striking brilliance, 
pure color, perfect cut and polish 

are sold by Lyon Co. Every gem 
is guaranteed and may be exchanged 
any time at full value. By importing 
Diamonds in the rough we save the 
enormous duties imposed on polished 
stones. We import, cut* polish, and sell 
at wholesale prices, on terms of credit. 
This saves you middlemen's profits. If 
your dealer can duplicate at our price 
the diamond you choose, we will take 
ii back and refund your money. Our 
Illustrated Catalogue is rich in diamond 
information. Write for number 3 

ESTABLISHED 1043 

J. M. LYON & CO. 

L 71-73 Nassau St., New York A 



SMALL DIS TILLERIES COST $200. — Fn-m the best In- 
furtiiatk>n we Mnvp been able to secure (be Inference ha* 
been that It would nut be profitable to manufacture de- 
natured alcohol In a it mall way. That there are ns many 
us 1,000 dlsIiJJorJcfi In the country w liutu? i hilly capacity la 
less than 3u gal. each, will caime surprise. This In what 
interim!- Heve&u& Cumuilss loner t>tkrs says; 

H, |layliL£ absolutely nothing to base ail estimate upon. It 
Is not possible for me to muk# uu railsuaif a & to the quan- 
tltj or denatured alcohol that will be ninaumed in that 
way. No formal applications have as yet been made by 
diailllerlea for approval of denaturing bunded warehouses, 
feuch applications* could not be filed for tbe reason that the 
proper blanks have not os yet been placed lu tbe bands 
of collectors. At present there are forty ilf*t Hlerled in the 
United States manufacturing what might be termed Com- 
Euefcial alcohol. “ 

In reply to a crUblsm of tbe law on (be ground that 
regular diatlllerlea nuly can engage in tbe nmnufacftite of 
denatured alcohol, enabling the whisky trust to secure 
(radically a monopoly, Mr. Y erfa.es mi Id : 

’“This office knows of no proccas by which alcohol can 
be manufactured csi opt by ■ I E«* t J J l ;j 1 1 > 11 , and an tegular din- 
til lories are the only kind rocfignlxed by the law. alcohol 
manufactured under tbe supervision of this department 
must be manufactured at regular distilleries, There jure 
absolutely no limit a ikons or to l be size of a dlsiillury that 
can be operated tinder tbe law. There nre over 1,000 
distilleries In operation now, m each of which the dally 
spirit producing capacity is less than SO gal. Many of 
these wore set up on an outlay of live itimi ^3n0. So far 
uu the Internal-revenue laws arc concerned . either in 
theory or practice, tbe smallest and crudest distillery can 
prod tire alcohol. If aa a bind ness proposition it la deemed 
adriaable to do so. The amall distilleries have always 
been treated by this: department with tbe same considera- 
tion gh tbe larger ones. 

'*lt a farmer or other person desires to go into the busl- 
tiess of uiainiracturliiK denatured: alcohol, at a idant how- 
ever small, he will he requited to construct Lis plant In 
tbe manner prescribed by the general laws and regulations. 
He will bo required to give a bond, the effect of which I* 
lo prevent hlrn from defrauding the gc vprtUMnt «f the 
tax on any dial Hied spirit r produced by him. ITe will be 
required to establish a distillery warehouse; to deposit 
the spirits produced by him In ihls warehouse; to estab- 
lish n ik^naiurtng bonded warehouse, ntnl to tar pav or 
denature, just as be limy wish, tbe alcohol produced hv 
him. All of thft will l*e done under govern mental super- 
vision, but the government pays fur ibis super vis km. The 
( Odti tin ned oh b niie 




SLIDING FURNITURE SHOES 

Do not wear holea in. carpets nor scratch floors as 
roBtari do. Write b^tlay for partlculnra and OFFEK 
TO AGENTS. 

FAIR MfG, CO., 933 5 Eh Street, Racine, Yf\*. 



2 HP 



Engine 



ms 



14 FT. Launch 



J 4 et ut MM you tei- 1 
fTnvn^l'T from poqjilc who 
an using them. lfrlS-sl-'iu iud LKi 
T fnriiem at propoittnn-ate prices. Bo*U and engine* guar, 
ante- d one yi>op, . Shipment made ihe day w« receive order, 
motor the simplest made, slartii without crsnltlag. anyone 
cm operate them. We aro thr latircflt bulidert ef pleas, 
Eirt' thiata In the world and noil dlrvcrt to user. ■ i'rw 
DfiTUOrr no AT CO l^Tl Jcffaraon At,.. Dtlrolt, Mich. 



•DON’T 
CALL THE 
PLUMBER 



awry tlm* you need • little sdI-b 
tiering done . DO IT YOURSELF. 
Our little book "'Braxing and Sol- 
dering'" gives you *11 the In- 
formation you need. Cut 
the Plumber's bill out. 

25 eta. uoatpald 1 

THE DERRV C4ILLARD £0. 

m LcbeiTr SL. Rwm lufiS. Hew Tot! 



MONEY MADE EASILY 

Rood. Agents nml it easy making a oraifortible income usiltin^ 

PHOTO 
KNIVES of 
QUALITY 

hladssf are foTnesi from r4xor Eviiry knlfo if. nuarAcileei , 

We ptiFo ^mr j.ImiIi 1 , name or emhl«n niwltr iruiLj.pari'Lil handle. 
EICLUS1VR miOTUV-7 TO AO ENTS. 

Write us for terriii* ar, r L j‘liot<AS of Mititylv esse 1o4a>. 





ABSOLUTELY NO GHARBE 







SUIT ORDER 

Extra Pair of 

TROUSERS 

Made to Order from 
Same Cloth 
as Suit and 
a Stylish 

FANCY 
VEST 

Besides w will 
send tbcau in 
one ai our pat; 
on ted StTlT 
CASES thereby 
insuring gsir- 
merits delivered 
to you cleim and 
without wrinkles* 

Our Suits Are Made 

from Istesfc patterns of wool and 
worsted cloths. Cut and tailored Co 
fit perfectly at flO, $12. $14 and 
5 16. They are superior In duality* 
tailoring oad fit to those made by 
other firms at double the price. Our 
tnllnrfn& If cut after the well known 
Fifth Avemie frahtoufl. which are su- 
perior to all. Let us eend you our la- 
test samples. They ft re free and yon 
will be under Ho nbliiratled to order, 
tihIpm you ore TDnM 

Th* Fifth 

fiE9 Eafitf Bld( . Chicago, til. 

Sejm! Try it QuA , Clplttl kid SkOfltU* 
ti.tioogtwdL 




“We Analyze Everything” 

EXPERT WORK AND M ANUf ACTURINO 
PROBLEMS A SPECIALTY 



The Bryant-Miner Laboratories 

355=357 Dearborn Sireet CHICAGO 



Plumbing Supplies 

Direct to the Consumer at 
Wholesale Prices 




We can furnish you anyth mg 
desired In plumbing materia], 
fiend usa list of your wants 
and we will at once convince 
you. Our Stock la always com- 
plete with latest designs, high 
grade materia], Ixir^e or small orders recefue prompt 
atizittUm. Fat* can aim save the plumber's profit. 




Steel Roofing, $1,50 for 100 sq. feet 



At this price we famish our No. 
16 flat iteel roofing, each sheet 24 i 
24 Id, Corrugated sheets 22 x 24 In., 
f 1.7 5 ; at 25 cents additional we fur- 
nish sheet* a, f and a feet long. 



Brick Siding, only $1.95 for ICO sq. feet 



Just the thing for stores* 
houses* churches* hotels* bams* 
etc. Easily put on. Made of 
semi-hardened steel, looks like 
brick, decreases lire liability. All 
roofing painted red on both sides. 
We carry pipe, fittings, valves, nails, radiators* heaters, 
etc. Write for free Illustrated catalog No, as. 




Centra! Machinery <Eb Supply Co* ) 

$47-559 STATE STREET CHICAGO, ILL* 

. j . m*m 

WILLIAMS’ I 

VENTILATING 
WINDOW- SASH 

FASTENERS 

Insures summer lime comfort, and safety from 
intruders. Ventilates window from top or bot- 
tom „ or both. I m possible to open window from 
outside when adjusted for ventilation* Anyone 
can attach. Ask your Hardware dealer for 
lYiil in ms' Vi n t i la- fing- lYi n d<yw Sn shFastencr^ 
or send 50 cents for prepaid sample. Write oil 
letterhead, wh ich sh nws you arc either archi- 
tect or contractor, and we will send sample free, 

WILLIAMS' METAL STAMPING G0, p 




Plumbing Supplies 



AT WHOLESALE 

If you npfd any Lb lug in my Hue, 
and wish to 

Save Money 

on every article, write for my free 
flluslmted fatalo^, Shipments 

promptly made from a very com- 
plete stork of dew latest partem 
goods. Smalt fjrdera ate as care- 
fully handled as large ones. 

B. P. KAROL, 235 W. Harrison St., Chicago, III. 





please .Sfentum Popular Mechanic* 
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POPULAR M ECU A SICS ADVERTISING SECTION 



Make 

Your Money 
BARN MONEY 

Fortune* nrc being made by those who know how, 
when siud where to Invest 

We have learned through years of experience to 
know u fioott investment. 

Any enterprise buying n Inrpe iIciiuiluJ for products 
of its kind seldom fails to succeed and make big 
inurity for the stock huMc r*, 

Providing, the company is organized right, has 
good Dsanngeinetit arid honest men in control. 

1'ntler these favorable conditions. If you can buy 
stock in a company at a low price, while they are 
building up the tmatnesu, you are almost sure to 
make good money. 

We offer mi exceptional opportunity right now in 
the Kansas Co-operative Refining t'a, of I’hanute, 
Kansas. 

It is a strictly independent and co-operative enter- 
prise and when the refinery is fully completed !r is 
expected to be one uf the largest and most modern 
refineries in t tie Southwest. 

The refinery Is partially completed. The com- 
pany lias iioen refining and shipping oi] for the past 
two' months, ami ran only begin to fill Its orders. 

The enormous demand Is forcing the work of 
enlargement. Money is needed at once to do this 
ami buy more lank cars. 

In order to dn this with the least possible delay, 
we have decided to offer a small allotment of shares 
at 15 cents, alt bough the price ought to be 50 cents 
or over right now, 

Buy This Stock Now at 
15 Cents a Share. 

PAR VALUE, $1,00. 

It should prove the banner Investment of your life, 
installment payments. If desired. 

No other business in the world, in my opinion, 
shows such enormous profits and at the same time 
such almost absolute safely, as the oil refining busl 
ness, 

Vo u can hu.v this slock now at such a very low 
price that your chances are good to make a profit 
of at hast o(n lo U>t> per cent Within a very abort 
time, and we Honestly believe that within a renson- 
able lime you wilt see this stock selling at a price 
that will show a profit of 400 to HOO per cent. 

!l will pay you to investigate this money making 
enterprise. 

Send at once for tnrgc Illustrated descriptive book 
allowing Improvements and giving full detailed Infor- 
mation. 

We will also send you a large panoramic picture 
of the refinery uindo from actual photograph* taken 
on ibe spot. Address, 

J. D. MEIDINOER, Secy. 

401 Gaff Building CHICAGO. ILL, 



— 33.000 MEN Will BE EMPLOYED AT ■ ■ t 

MONTHLY GARY PAYMENTS 

THE GREAT STEEL CITY 

APPERSON &. VALLETTA Agents 

85 DKAKllORN STREET CHICAGO 

Gary will be one of the manufacturing renter* of the world. 
Licet 9 1 1 ess and residence lota $1 .35 to fAOtl, 




Star Spraying Machines 

For Whitewashing* Pointing, 
Spraying of Inaecticidea* 
Etc.. Etc. 

I# DIFFERENT STYLES AND SIZES 

Yiit hr PrkH ii# 

STAR BRASS ttORKS^sakiMirKiiniri 

12-14 S. JfclTftrion SL, CHICAGO 




i Will Make You 
| Prosperous 

\ If yu ntfl W«i inil mu hi Una* wr-iia nir 

1 * 'fifty. Nu mtltfr win 1 ™ f.<u lave nr whit 

* yiUr urcu|Kiti<m t Will [jthIl sou Ufcfi littl 

if KnUta buMjqp*. !«• 1 . ippdiut jwiShHiil 

:■ Jkiprwi’ nttUr*^! nr CotnpiiayJD ji 4 Hrni*p. 

■■■■• i atari j- -ii III a profitable bu.*in**i ul fi.-.ir riWfi 
and help y^u maker hi u nw>nrj t aw»t*l 

i,jhL.ioi L iaiiLt j fur nn Mlikiut r*pli*k In b*ri«r 

(lufrp-ru J,in f(,f lir-r. tilathir htuk in'l I ml I p&r- 
eIiIilth Tr« I? . Wrilr Icdxj. .4 JH r. 1 -, t n , j r>-« c « llir-e-, 

nmmi ca operatiye realty company 

1191 A then* turn Build In*. CHICAGO 
1 III M IOJ wvs A> 4 i W uhJ nfhfit, p. C , 

t 4 f. It- w 



MOVING PICTURE MACHINES 




■ms FIELD IS LAPSE 



You Can Make 
BIG HOMEY 
Entertaining th* Public. 

TtnfriPE bffprdft brtlrr Oppor- 
tnnitio* fur hied, wit-li rtu*U 
-capital. Wt atari you, furninh- 
life «4npltlt outfit* tad explicit 
ItiflrueUanj Ak * iurprluDfly 
otwl. 



etiui pri» b k M ne rrrulif theatre uid laelu f* d milt, mlio local flal-da Id Ch q rtb**, 
Tu.h] i c hchoolB, LodlW* null [Jrpecwl UilheriluM. Our Elit*rlSlll)iMPt 

t up*! f Cit.l »gu* *D 1 IP«C»|] Drfltr f U Hr exp I ME!. *KE 7 thiq|. Stnl Frth 



CHICAGO PROJECTING GIL, 225 Dearborn Street, Dipt 4 Chicago, 



{Continued from page 630.) 
ma nn fart urpr of :i ti'olan-] iIfk*k nut bear one rent of It. 
There l» n.i objection ft farmer manufacturing hi? ilrohu! 
lu 'his back yard’ provided lie wants to ustiibUsb a dis- 
tillery there. If you will taki* (he trouble to ltivetfTlgiile 
you will find, hi my opinion, that the law* and regulations 
relating to th* manufacture of aleubol in tii-rmauy du not 
differ to any greet extent from Ibe Iftwa »ud tegulnllcjna 
in this country. ±v 



THOUGHT HE WAS SMOKE INSPECTOR.— The fol- 
lowing experience la related in f\iwpr hy n young engineer 
Tvhtf waw milk big - tt Htudy of fuel's- r in the WnrflC of hlti 
in vest) gal ton* be wfi tide red Into a power plemt la Cleveland, 
and e!i1i 4 Is what lie weal up nj.nl oh! ; 

''An' ye'r one of the new b&ti'li a 1 young fellers that's 
draw in" * fat pay for jHitln 1 yt-r n™e Into others' butl- 
iifsj? Do ye tlilnk I'm makln' smoke fer the fan of ir? 
1c whih only ypHtordiiy Itiat one of the njld crowd w arf b; re. 
an' I told bSrti, Jirni yo i-an Rincifee It ill Jtr pipe. loo. H |f 
ye want sinoktdeHH Hrlii', ji«t bring on yer sles [ideas 
login/ Then the chump begin to talk abdul the British 
terminal uiitr-k? time was going up the stack dola* no 
good to anybody, hut ms bin' everybody sweurllt' mis cl. 
Then be says to me, \Ti*t let sonic wind In uIkivc the 
grates, and ye won't mate ary smoke — anylmw, no| much.’ 
An' I *aya to him, 'An' ye ll nee the pinter on the fog 
clock gotr/ back from (he lf«0 mark without bein' toild* if 
( 00111111^ 13 on mage uflS.I 




MPDEN rol4 fllitfl tatitk *6,50. 

too l JMI» naaoi. port aim* md *iprr„ vHTr* 
«diir*if.t«d *f .SH mp 4 T'Hi C. 0 .n. for nick. 

brUJ-.ii tbl. btui.-tlftiJ iifTind, Soabl* Duarlfit 

4H C<ad a 11*4. W«ik. itUfta-M t« .«h «ni 
k-wp id sc] nr, tknn wla-J Uul adai Ht, fltud rtlb 
• riaudn*- El-da. WblthiiD . dt DuiIhi Hiziij-lUb 
BHSWL, pHb Ik) HH H it! ttltl, HhT I**- 

I , Irt .ip.oil-jl, IrUrlx^lH, pU.bE bdE 

t*i im it a*bc* ri», tlMi rtbJiri u* 

| L ri-^iMTi m Ik* bu* d»i h- upi r < r rv Ot* vai-l-d. 

tnrjn* qraiM. y« uittlHIkUjmr ut- 
rr.pi-i-fb:*, If rt r.pr«Hat*di |4j uprt-iikrinl 
M 7 ift— :l*.l [ r:-7t lil.ihi mi +i pi-tit ifaur#i tui 
^sljyaun Muaiic-n m h l-ii » ,-n ■ y jiL f.trri - 1 ud 
If PbU >U 1 ' 4 * 01 * -f Lb-i It. i:in Arid Tii, 

M, O* FiVtilll-IW. 

0 4 1 , tii lira rtora St, , III, 



Dynamo -Motor $3.50 

[A Dynamo and Motor in One] 

Aj( a dynamo it will four G-u r ». 

lamps ea^Jlj; operate induction coil*; 
charge storage batteries; decompose w^ter: 
dectropbite, oto. As & motor wifi n perate 
sew tag machine* JawpSers' Lathe, enter j 
wheel, circular saw 1 , adTcrttslng- devic«, 
B-15 d other useful appllaocefl. 

New Model tfotnr, AAe* pontage QOc. 
A fine new utotor at a bargain, Send stamp 
for new catalog. 

tmw Hgmc t«. 1 H £ tM* ft, Qiao , l» 

ELQIN.WALTHAH 

Uid Darhpr l[*mpd»B tHAh, iwrunHt A> 
}*kn,(itIki!oniL 

«1 > HBl tv *1 mi I M WU p«( Ml^ln , * t*D nix* 
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l/cii f Jufi /“<r jjJj [nr 




SAVE 



I/3 NOW 



Every new sky-scraper, factory, power-plant, increases the demand for trained 
electricians. In this age of electric elevators, trolley cars, the third rail sys- 
tems for subways and elevated roads, the ever present telephone and tele- 
graph, the man who is efficient cannot help but be successful. 

The electric light has driven out the bmp and the gas plant, even in the most rural districts. The present day farm 
house is not complete without its telephone, T he big railways system are substituting electricity for steam, even over 
long distances, The inter- urban trolley service l * developing to such an extent that sleeping cars and diners, are now a 
regular feature on many lines, A fortune awaits the man who perfects a storage battery for automobiles which will 
run a car 1 DO to 150 miles without recharging. 

Under these circumstances, with such opportunities open before you, do you think that you can make any mistake by 
devoting a few hours a day to the study of electricity ? 
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IJ-JAEljr To DKAW f*r rniwipaperfl mti>l Wu wf[| tawh 

you by eornflprjTiifaaci Tba aidant *nd itiu^t Ihatnugh scho»>l ,9 
“• World, Catainis Kf.nl fr«, Yaucdad by P. HOLME, 

SCHOOL or ILLOSTfcATIOtf. D*pl. 1&7, » Wibajh Ay*. Qilc«o 







WING 



PIANO 



1907 



The 



Contains a dozen improvements upon the beautiful toned instruments hitherto 
made. 8inoe 1868, when our firm was established,, the WING PIANO has* been 
admired for the enreet, pure tone prod need even when played vigorously. The 1907 WING has ro 
far surpassed even the tine 1900 WING that it would not be recognized by an expert mu eici an us 
being from the same factory. We are willing to risk more dollars to prove this to you than it 
would cost you to come to our factory and listen for yourself, even if you live in California. 
Can we better show otir faith and confidence f 

Anywhere on Trial-Free 

We pay tie freight and other charge* Lu advance— our funds- no mono}' of our customers in advance. We place it m 
the smallest town In the United States just <i« freely ae wo would in New York. UJtjr. Thera l* absolutely no risk, expense or 
& it t] oy El, new . V on can try It Lea your tniuio for 30 days, pot the opinion of jour real and (ias-ltitereHteiJ friends, can compare it 
with others . Then If ynu do not wish to keep It we will rake it bock., entirely at our expense, in thin way you will riot l.*o 
,+ talked into buying, 1 ' os you mar have lujeo some time to your lasting regret. Moreover, jour friends and neighbors win 
not know on what terms or al what price you pnrrhaaBd. Agents disclose j«ur hutimere to make oilier sales. iVu ti know 
how fast h+thtiLh talk,) Thin, however, is of < mall Importance compared to Elie beautiful, sweet tone you get In T 1 1 1 i 1307 
WING PliNO, Even the saving of many dollar* la of tee* Importance. Any American home want* and GESLftYfcis the 
best and sweetest. Ynp have it only In THE lab WI NG PIANO. 

Sold Direct from the Factory and In No Other Way 

For this reason YOU SAVE FROM *76 to $200. The WING PIANO you buy Ht wholesale - al the cost of 
making— w]ih only out wholesale profit added. THERE’S THE SAVING. Agents would have to hit paid, It we 
had them. Salesrooms would have to be rented If we had them. Local advertising would have to be done 
and paid for. All this would Increase the coat of the Plano, If we did It. By selling the Plano clSro^t to you, we 
wave you from *75 to Saw. THE ISO? WING PIANO la in a class of Its own and NEEDS no agent to talk for it. 
its own sweet tone sabs it 



have been manufactured nudanhl- They are recommended by thattsaiide of satlHfled purchasers In your State, and every 
one of the United states, by seven governors of states, musical colleges mod schools, prominent orchestra tender*. iuuhLc 
teachers and music laua, Our book contains names and address**!, arranged by s lutes. 

THE INSTRUMENTAL ATTACHMENT 

enables any ordinary player to imitate perfectly the tones of th« MANPOLIN, GUITAR, LCAKP, ZITHER, und BANJO. 
This Improvement Is patented mud can be had only lu the Wing Pluno, 

WING PIANOS ere roade Lo our own large factory— of choice material* throughout* by very experienced work- 
men. This explains fcbelr great durability. 

A guarantee for 11 years agalnai any defect Is given with every WING TIANG. We take old Fumes and Organs in fair 
exchange. Rosy monthly payment* If desired. 



IN 39 YEARS OVER 40.00© WING PIANOS 




PJfdfff Ifrofion Pfipw/flr iirchani c$ 




The American Slicing Machine 

A BUSINESS NECESSITY 

to any one wiling or serving ilicnJ meji*. Thou tin da of 
them are in dm. SO d thousand! of trier* have written 111 
pnieinl them. * 

The machine will cut any kind of hone lev* meat in my one 
ol 16 different thickneiSC* from 1-4H inch op. 

Cuta to t he extreme end, saving all weite, A boy cen op- 
erate it. It is practically everlasting. Cuts 20 per cent more 
alicea from a given weight of meat than hand -slicing;. 




Far the Merchant 

The ianitarr method, greeter bulk and "just right 1 ' slices 
will increase 1 trade while making a belter profit □ □ caChiaic- 

For the Hotel, Cafe or Institution 

The machine wilt make if possible to serve 20 per tent 
more orders IrOffl the same weight t,f meat* w ith belter sat- 
i (faction, and at the same time economize* time, labor and 
waste. 

Write today for particular* and proof. 

AMERICAS SLICING MACHINE COMPANY 

806 Cambridge Black CHICAGO 



li» “CHICAGO”— 

Automatic Temperature 
Regulator 





me nest device tor control mg your 

beating system.. 

Even temperature at alt inneu. 



Time -Set 
Attachment 



A Fuel 
Save* 



Put if! ihc coal and 
it will do the rest. 

This attachment atone il worth what we are asking for 
the complete outfit. It w ill check the fire during the night, 
until inch time as you may want it warmer in the morn mg. 
SIM PLE — DURABLE RELIABLE 

TheChicago Heat Regulator Co. 

Dipt. P. Suits 322, 40 Dearborn St., Chicago 




Now $19. SO 



VE $ 10.20 NOW- 

Five volumes, 2,500 pages. Fully indexed, 
size of pa^e 7x10 icches. Bound in three- 
quarters red morocco leather. Over 2,000 full- 
page plates, diagram s t sections, tables., for- 
mula, etc. Written by the foremost authorities 
and especially prepared for Home Study, after 
a careful study of shop needs and conditions. 
Each section tested by actual use for its prac- 
tical value to the mars who desires to know the 
latest and best practice in shop and engine 
room. Complete sets of test questions in 
features of a text-book and a reference work. 

Regularly $30.00 



Sent express prepaid, for five day a free exam iaa too iiif you mention this paper , Send $2 and S3 a month until the 
special price of $19. SO i« paid. We send for them ntHtur expense It not satisfactory. 

The only reason we offer 1 h; CYCLOPEDIA of ENGINEERING so cheaply is to interest the public in the extra- 
ordinary advantages offered by the regular courses of the American School, A 200-page hand-book sent free on 
honest if you mention this paper. 



PARTIAL UST OF CONTENTS 



Principle* of — ChtMFristry- • Boilers— Calorimeters — Steam Pumps— 

Elevators, Steam Engines — Valve Cfiars-The Sieaui Tur bine - Re fria oration 
—Gas and Oil Engines, Marine Engines— Locomotive Boilers and Engines— 
Automobiles, Machine Shop Work Ventilation — Heating-Mechanical 
Drawing— Air Compressors^- Elec trio Machinery — Direct Current Motors, 
Kluttric Wiring— Electric licit Wiring ~ Electric Lighting— Storage Batteries, 



Jfist the set of books 'for the Engineer, 
Boiler-Maker, Machinist, Toni Maker, 
Pattern-Maker, Sheet Me Lai Worker, Gas 
Engineer, and persons coming in contact 
directly or indirectly with machinery, 






AMERICAN SCHOOL OF CORRESPONDENCE 
— CHICAGO 
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ESAIS Motion Pictures 

MO EXPERIENCE NECESSARY u our is- 
•trqcti'O'n Book ud Gold* 1 tcIHoll. 

Wi fbmiiih Coupplet* Oiltiitj with flip Adv&r- 
thing Poitan ,ete . Hmiiutuus dramat LTLjnful 
ftf full , ItamrL. IvhTufV. Jiligi-n-n, CeiltperaTK-c 
ivi-.rk a o<! hhies ill i js I rated, On e mancta iJo it. 
A*tOHirtilig Opportunity in any lot-aliiy few 
3 in in vi i th a UllLe in^sp^y El >sliOtw in nhurrhcs, 
SclLncl houses, Jniljrr kails, theatres., eiE, 
PtOflU S 10 to over J 1 Q 0 per night. Others 
dp it, why not yOB T li r 5 easy ; vtrifr to ia 
4n4 we'll toll ymt how. Citalpgtpi free. 

Amusement Snpply Cc^ t 471 ChEmicgl Bank BaHding, Chicago 




IMPROVED 



SEE-SAW 

*irti«rts aiLiynii i^hi, 

FOR HCU3£ USE THE YEAR ROUND 

THE NEWEST «J3 MO$T At Tfi ACfIVE 
AMU5ER AMD HEALTHFUL EXERCISER 
FOB cHlLDfcEN 

STANDS UNIQUE 

WRITE TO’ DAY FOR CIRCULAR 
EDWIN D. SMITH. 

AfiDEPi £ 4 L FOURTH WE. wnSBU Wm 




The Sun Never Sets 

WHERE THE 

BRILLIANT LAIR BURNS 

and no other light ia half so good or cheap, 
1 V» economy to uso them— a Saving of so to 
75 per e' nt over any other arilti-cktl 
tlffhti ^vhigh Ifl ck monst rated (?y the 
many thousands In use all over tti© 
world for tho last nine yea rs. "Write for 
P. M. catalogue; It tells ail about them 
and our syttem$» 

BRILUANT 0iS LAMP CO. 

*3 tetato St., Chicago, lit. 





I FOR 

ONULITE”! ® 

VAPOR T A VTDC STREET 

L Agents Eire 

We manufacture TaLle [Wj Coining 

Limp^lYaU Lamps, Chanda- Money 

tiers. Store and Street Lamp and Systems, 

The Lament Line on the Market, Write for 
our i r&B Catalogue and Prl^ee. 

CHICAGO SOUK 1ICHT CO., Dept, C. CHICAGO 




ONE, DOLLAR 

i* the pr-lte nf lli* FEm'Lt* Ironclad Motor— ihn 
nnfftlont mn4 p oFt iWrhc-tiva n^c-hiue „ti the 
riirlMut for i1« fvrla* Dluhilcri tncbiet; weight, 
pafkfH. ^lRoiiutrs: re I m* armature-; n^e L.uila, 

ant Will run !>n tm< bu ihrr-Di colli of fci.il 1 ,- 1 y, 

Wt aL‘i.i li ;• r« Ca^liD^TF an*: |iarta fur Pi tiaklin 
J 5 U H. (t** l.ninno p.a-,1 Franklin &i)-watt 
dynnjiin, Booklet 8 fte*. 

PARS EU- Jfid TEEL J 29 W.JItt St, New Verk City 





FACTORY TO YOU 

By Mall on Cosy Payment* 

Mn smfiapilT rtQniTKl-Nfl poblleity 
fcrerj ti wELbnction itriiUj rauflifontial 

Buy stylish high-grade Suits, 
Topcoats, Raincoats and Trou- 
sers for mem 

Smart Suits and Raincoats for 
young men, ages 14 to 20 . 

Wlbflji jisii liiij from n* you buy rtiractfroOL 
ilia Fnrt^ry. Ton filtq th« m i Idlsnum ' r 
F it V'-n Liot hi(b-sriid-* iip-ltHittv clothing at 
]-w«i C kslL Btorv prices, uml y^u i'nr in miaHI 
CDBHuitut Clients that you will tiavar mi a*. 



A WEEK 
PAYMENTS 



We trust any worthy person any- 
where in the ilnited States- Satis- 
faction guaranteed on every sale, 

W* *rc- tw i £* <?T-«r 1 ti 0 Inrpoat Credit CtfiUiicri lo Uid world. 
Wtf I'[icral(! fclursp ill Ibis |iri4*cip»l Citi?r and ItiVt mrar 
SttfJ,Oi.KJ cnMmniert in Mlf brtokt. 

^i-nd Inf Crrifl Hitiiphs of Fprinu Btj]c! I«vcl [intn ]Ik1 

In -writing et^t^ toltelhcr mhi],!h 4«S SilitB. TdpCOCtq, linn nwli 
nr Tmaiord *te ■iitr.i.r-r-i, and wliriiir: fn? iiLbD s-'outj, - Tlfl-'i 

IS rMKjllTAST 

C-utji tm-rtsaJ ming duo niiULnn ilnllun. 

MCNTfft & ROSENBiOOM CO, 

10 St. Paul Street Rochester, N. Y, 



12 Art Panels 50c 




] \i|iiKltn India tint prints. S»*e 7 i IQ, 

'1 tu-sv r-uiLrunelng 



Studies of the Human 



Form Divine 



are rt*rf gema lh« Most Exquisite 
Hor , iriy'*|.ii of ‘*Womtn Hetutiful " 1 

a ver s I low it i r j one eot K n ■ ( Ion . "^ViS ^01 H 5 t he 
ftiUsetof 12 ocmvpleip prepaid, together 
wilh 50 lift'dlka rntDlaturns of otherhHau- 
1 1 ; t'ul art rdetur.-'H fur iiiily ^ 0 t-,LOih. stamps 
nr Money Older, nt on^e, today, to 

GORDON ART CO, 

frpt- 0 6 1 UQ9 Fester At't-, f tilraga 

M- ■h-bJt mlnpm.’ii if not t-aLiF-B^fL 



p rpp Hr .. - nt ijnri: unci wi!5 imli|Hi.' :lI . ),friL 
A > v v pittun, itioltiLrlj ln» oji,L complIugMuy, 







I STOP FALLING 

MM jfk I Q CONSULT ME BErORE 

II M I It IT IS TOO LATE 

There Is tout one way to tell the reason of baldness and falling 
hair n nil that is by a mierosuopio examination u£ the baiiL The par- 
tleulardiseasew lth which your Ktalp is aJbicted must be known be- 
fore it can he mtellbrentay treated. The use oi dandruff cares and 
hair ionics, without knowing the apeeitlo cause of your disease. Is like 
tan i n u rn ed ic I ne w i thou t know i n g w lia t yo u a re t r y in g to eu. re. Send 
a few fallen halve from JOUF combines to Prof. j. H- AdStEll, the 
celebrated Bacteriologist, who will send you, absolutely free, a 
diagnosis of your case, a booklet da care of the hair an d scalp, and a 
sample box of the remedy w hich he will prepare specially for you. 

Unclose 2c postage and write to-day. 
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7 Days’ 

Trial 

Money Rack 
if Not 
Satisfied 



This Wonderful Little 

VIBRATOR 



For Mao, Woman and Quid 
Relieves All Suffering 
Cures Diseases 



Lambert Snyder Vibrator 



When you hurt yourself you inlrt (actively rub t he spot. When yonr bead aches you rub your temp] on. Why? 
Because vibration Is Nature's own remedy, and rubbing 1* Naturu'a crude way of creating vibration heh! starting' the 
blood to going, Disease ia only .minth*r uamo for congestion. Where there Is dl^eaKc or pain, there you will find 
the blood congested and stagnant, Tliere can lm no pain or disease where iliu red blood flows in u rich ami steady 
atreuui. Good circulation means good health. Congested circulation means disease ond pain* 

TUB LAMBERT 6NVDER VIBRATOR 

is Hi? greatest medical discovery of the Twentieth Onliiry, is a light, compact Instrument, weighs twenty ounces, 
can he operated hy yourself with one bund by moving the steel head over tin- rigid steel rod, and can be placed In 
contact with any part of the body, and is capable of giving from M.OCO to lo.OdO vibrations pet minule--l<Kj times 
more than is possible with the must expert master or massage. 

It is nature's own remedy developed and concent fated. and with one tninnle’K use sends The red blood rushing into 
the congested parts, removing all disease and pain, 

/ No Drufts. Plasters or Electricity, dimply Vibration. 

Don't pour drugs into your stomach for a pain in the fence or bach; the trouble is not Uu?re. 



There Is Only One Disease, Congestion. 



There Is Only One CURE, Circulation. 



Stagnant water is Impure ami breeds sickness nml foul insects; a rippling hnwle is always pure, clear, clean and 
healthy* HIbbudIIuei is death. Vibrntkm la life. 

endorsed by 6,000 Physicians, 

The Lambert Snyder Vibrator Is used and endorsed by more than H.ufiO physicians because it 1 m based op scien- 
tific principles of health. It curea by removing the cause, forcing the red blood through the congested parts at 

ouw ' What It Poo« To Disease and Pain, 

Rheumatism, Sciatica, Lumbago, Gout, etc., me caused hy nrle acid In the Wood in the form of urate of soda. 
This a eld, through jutor Hnruhitfnu «t so me particular purt, gets stopped on Ms ivay thru ugh the system, and, con- 
gregating, causes palm Apply the Vibrator to the tfpat and you will relieve the I'ungrsLion and get relief at one*. 
By lifting the Vibrator regularly your system la toned up, so that your blood circulate* freely and drives the add 
out through the |joree of the akin. 

Ueafneisa, Hoad Noisaa, Binging in the Earn, In most euaeft. are caused by the thickening of the limer membrane 
through catarrh, or c«ld^r To cure this vibration Is the only thing, as It is the only way to reach the tuner cur drum 
ami loosen up the haul wax or foreign matter, set sound may penetrate to the drum. 

Stomach Trouble, Indigestion, Constipation, etc,, ore caused hy the food not properly digesting; it lucks necepsnry 
saliva ami gastric Juices. Hick creating conceal Ion In the Btomoch; forming glides. cunning pains, Imcl breath, etc, 

Apply the Vibrator to the Btomwcb; it set ilea |be klmI down, re leases tbu gases, regular cm the action and brluga 
jiIkjili relief Instanllv. 

THE LAMBERT BNYDER VIBRATOR will give marvcbiriH reaolia in (he following cases: 

Locomotor Ataxia, Neurasthenia, Toothache, Sprains, 

Paralysis. Goitre, Catarrh, Lameness, 

Writer's Cramp, Weak Eyes, Headaches, Pleurisy, 

Nervous Debility, Asthma. Insomnia, Varicose Veins, 

Neuralgia, Earache, Weak Heart. Varicocele, 

and early stages of Bright’s Disease, and a large number too numerous to mention* 

Development of the Oust, 

An undeveloped bust is brought about by poor nourishment, light lacing, lack of exercise or run-down health. 
The blood not jw net ruling all thenc parts, soon allows the bust to liewme flat and lifeless. Apply the Vihratof a few 
rnlnuteo each day, and your breast, neck and arms aeon ftll out and became firm, round and healthy* It forces the 
blood lb rough the famished party. 

Road Our Gehoroue Offer* 

We. the makers and owners of the Lambert Snyder Health Vlhrntor, assure you that El has cured tern of Ihon- 
s&uds of people In the United Stains and many foreign countries. We rell you that it has given relief ami eventual 
cures in ca&ea where the patient has suffered for years and luid been unable to obtain even temporary relief by other 
means, We are bo absolutely certain that Oar Health Vibrator can help and hesl von that we soy to you to-day: 
Try our ‘Vibrator for seven days. If It brings relief— if it cures you — if it dees what we claim for it— keep it; If 
not, send It back, and the trial will cost you nothing. We would nut dure to make this offer unless we knew our 
Vibrator will do all we claim for it, and more. 

rOtt A LIMITED TIME we will sell Our *5.00 Vibrator ot *2,00 
delivered at our store, or mailed on recsipt of S2.33 poet paid 

IfDlTUr Our new hook on vibration, fully Illustrated, It fell* you what has nnd is being dune by vibration. Our 
" Rt*' bout la a plain, common-Hcate argument* tiond for it to-day; it costs you nothing* 



Bronchitis, 
Hay TflYCr, 
Pi lea. 
Anemia, 



DON*T WAIT* 



DON’T SUrFLK. 



LAMBERT SNYDER CO,. Dept* 61 A, 41 West 24th Street. NEW YORK 
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SAVE MONEY ON YOUR GLASSES 




Buy Direct at Wholesale Prices 




arid pot d eiders'' i>n-jrtt r Our patented “Ocular- 
Kojrtt” tbe only accurate eye teH-lur. insure^ 
pe rfectflk Sent FREE with illustrated catalog 
of eye glosses and ajjeotacle.fi. 

Special O flfep-We Will mall FREE a book 
of chemically prepared tlfiauo 
paper for cleaning your gla$een 
for a cent stamp to 
pay poeEaga. 

SEND TODAY 

GRAND RAPIDS 
WHOLESALE OPTIC 

uQli H m i naf iTi iiulldi tig Grand Rapids, Wit.li, 

1 1 Old* 1st Ti ri Lf f r-(/ ( d E-rrt iwt tv- M a il OftitT 
Optical House in the World, 




THE VACUUM CAP CURTS BALDNESS 
.60 DAYS 1 TRIAL 



Til ri'ip ru red. Gnr HOPE Rif V* CU I'H i'S V »m* 
iKEb A FR-W VlNtltt* EACH PAY i3 ravro thi blood to 
title Bt»Ep >nd fUrCOfc t linir Jtil* I 16 W Il 9 &itliy 
■ towth, enrwha.lt3ti.Bti bud Btopi III • kaO f n-iti liiL- 
iJig; i'=:1 Cl>Tfl* pandnLJf lf.*i Mllf** and healthful, 

\Vs HflLul El to yop on triuL Wo wnitt pay if ymu 
mire pieaaad. Is not £1) it f*ti i i no fi.'-- f ra* h(KiH*t 
the mopf rn VACIHJS cap co. 
del Barclay olocic uhnyer, coin. 








CUTS 

we make them clean. bright 

^SHOWYifULUSTRATE CATALOGS 

8t ADVERTISEMENTS, SEND FOR SAMPLES 

*ACM£ ENGRAVING CO. 

ISiWASHlMCTON ST- CHICAGO. 



SHAVE YOURSELF? 

Then get a brush, the b Mr? of which will merer wme nuL 
Our 11CW EYERLA5TIH □ SHAVING BBVSrt haa (he halra 
ceiuciiLed ALLLt h- t in tm aluminum ferrule by OUT patent 
pftjcen’s' guaranteed perfect For three yiarr- 
A r<f w brush free if tx ei'ittfi'e hafr cornea ovt. 

SPECIAL; T« Introduce our csta,lii|t of mature and 41 Cm, 
bu pptJet f or be tthav e ng, wto ffer tb 1 1 7&c 1 1 niisli for avb 
Complete 6a t^lcg 4A hem* ah a if in g FREE. 

HOME BARBER SUPPLY CO.* 283 E. Midi ten St Chleajo 



Do You Want to Hear 




tire conversation of your frlpnife— 
music— singing ? Are you "hanl of 
hearing” and denial these pk^a&U res? 
]f you affl hot totally deaf —nor horn 
deaf— your hopes may revive* because 
rollon* at hand. 1 he Way Ear Drums 
{which I invented and protect by pat- 
outs. Hi the L‘ + S,. also in foreign coun- 
tries)- pave mu perfect hearing after 
£5 years of deafness, They v*»ll help 
If you have triad oilier ear 



yoL. 

arums without success, do not Infer 
that mine will also fall. Way Ear 
Drums :t re a nt irely d 1 ft erenc f rona any 
other on the market. They are in- 



Tlstble^ do not hurt* will not collapse 
■ ' fo' 



st 



in the oar and are sc sensitive that they catch the fain 
sound*. Easily placed. Write me today the cause of your 

.t r'L’ii li tl' 1 V ei Af-i-i lOdfl Tlutrfilt S.llfi'h 






IF VOU SUFFER 

from Rheumatism, Neuralgia, Coostlpatfom Ner* 
vousness. Headache. Stomach Trouble or any other 
disease, I will send you a battery on ton days 1 trial. 

MY VALUABLE NEW BOOK FREE 

to r\ii who write, tixplidcid How my wonderful iucijjenslve 

batt-LTiud euro you in 

S our own hnniC. Telia i 
mv Electricity tri-ats V 
dl«c«-He by utriklng the t| 
toot. How it removes ? 
the cause, then cures the 
dluoaso to stay cured. 

Bow IE builds Up and 
nourishes wasted tlpaUS, 

It tel in how 1 Rend a bat- 
tery without a cent In 
Adi Ante und allow ten 
days free Iflatr Writ* 
to lay lot tilts valuahlo t , 
book, I Will send It tree. &*- 

DETROIT HED3CAL BATTERY CO,, 

b?K .Hejcntlo llulldlwB 



I 



1, C, Karlen »st, Gin 'I Mtn«|«r 
- Detroit. MkhlEHQ 



I 

WILL 

Prepay 

the 

Exfrresa 

Charge 

To Prove 
Its Merit 

Write At*rn;« 



at my 
Exfrenftf 

Write Today 



TRY 

IT. 

TEN 

DAYS 

TREE 




RlLKL tSTMLBMSWLSS 



w-ftl teach ynu by tha[3 the Real Estate. General 
’ v li roktf ra gi; it J nsu ra nee B □ sun ess uml a ppo j n L you 

SPECIAL REPRESENTATIVE 

of the oldest and largest eo-o petal Eve teal estate and 
b n Jk erage o: imj>a n y 1 n Ame rica. Ji ep fc-tiyn Loti ves a re 
makin g $3,000 to j!0 r 000ayear without any Investment 
of capital. Excellent opportunities open to YOU. 

By nut system you ean make money in a few 
weeks without in tcrferirjr with your present -o-c- 
cupatiiin. Our co-npertLtive department will . 
pjve j.-i>u more choice, salable property to 
handle than any other Institution in the ^ 
world. Tear off the coupon — write ^ fijer 

name and address and mail to us And |r h CllLPWN 
we ■will send you free a 6^-page „ 

book and tell you how you can Jv" The trail 
get a thorou g h commercial law a* Co. 

course free. ©S Be«per ftIU. 

y, v t’lltVHgO 



The CratA Company 

is the original real es- * 
tate school and is 
connected with no 
other concern of 
aim Uar tunas. 



I’lL-iujf* mnll w[fiu>ut eoftt | 
C to me your book 

and tell ms how I i'*n net a 
fuLi McuiuerpiA'lAwcn'urBe free. 




Mail 

coupon 

today 



Naina 



Addreaa.., . 

\ i nc ■ n<j>t clip c-piip«i if ruu writ* a mi-nliim 
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CHAPLIN'S IMPROVED PLANES 

FVfK JMEAV Q UPON YOUR REQUEST 

for smooth, easy work 
and holding edge 
will be 

YOUR VERDICT 

We invite the 




we will send you with 
our compliments, our 
list hook on modern- 
ized tools, as well as 
our booklet, entitled: 



S&berest Comparative "Tests jg “A ‘Platte’ Talk About A GOOD PLANE ” 

TOWErR 6 LYON CO m9 97 Chambers St., N. Y. City 



25c. BOOKS 25c. 



ELECTRIGI1Y, Tlie study of, and ila laws fur be- 
ginners, n>in prising ilte laws electric current gen- 
eral ion n ii\l How, law. galvanism, iiiPEinclNn, 

Induction, principle* Of dynamos ji i h l motors, wiring, 
with explanation* of simple nmi hematite a* applied 
to electrical calculations. llj A\ II. Schneider, with 
55 itrigiiuil Illustration* and tj (able*. 25 cents* Emit- 
paid. 

DRY BATTERIES. A practical handbook uti the 
designing, tilling nmi tin tailing of dry bat rvr F c-h. with 
tflhleH. for automobile*,, trim engine, medical and '-oil 
work, electric bclta. alarms. telephone, rxporluii'itl^, 
and all purpose* ropi l ring n ij rm -rate battery, Fully 
ilJii.n ruled with 3i.» original drawing*. 25 ceiim, po*i 
paid. 

ELECTRICAL CIRCUITS Ais'D DIAGRAMS. Being 
a selection of original up -to ‘date m itil practical dl*. 
grams for InstaLLing annunciators, alarm*. bells. elec- 
tric gHs lighting, telephones, electric power Light and 
wiring circuits, Imlue H ull [-oils, ga* engine igniters, 
dynamos and rootnrti, armature windings* By X. 11. 
Schneider, 25 cents, postpaid. 

ELECTRIC BELLS AND ALARMS. How tn 
them. Ii,v N. II. Schneider, Including batteries, wire 
ami wiring, circuits. pushes, bells, burglar nhirma. 
high mid low water nliirm tire alarms, Ihxrrmostata, 
itunuuciiilors, and the lotallng mu remedying <<t fault h, 
tviih frfl original i la grama. 2." wills, powtiiaid, 

MODERN PRIMARY BATTERIES. Their mn*truc- 
llon. u*e and maintenance. Jnrludlny batteries fur irTe- 
[ilmilCS, telegraphs, tcinturS. electric |1gh(£, Induct inn 
rolls, and fnr hTI eiperlinemnl work. Tty V fl. 
Sehnelder. (H pages. 55 Illustrations. The best ami 
latest American book rim subject. 25 cents. pom- 
1)11 lil . 

EXPERIMENTING WITH INDUCTION COILS. It 

S. Norrle, author of "Induct ion Cull* nml Coll Mak- 
ing. A ttliat indlnirt Itp lil lie Ismt, full at praclleal 
Fitld Interesting eKpartments, fully explained in plain 
Language with numerous bints ei nd flngjje«tliuiw fur even- 
ing entertainment*, Arranged under the fol lowing 
headings: Introduction; The Handling of ItnhmkorfT 

Coin E xperiment a with ^rarfts; Effects In the 
Vacuum; Indue Hen amt Wlreleag Telegraphy. With 



oil nrlgEnal Jllustra tlohn. |ln ihe preas.] 2,' emit, 

IMFSt SUlLtl, 

ELECTRIC GAS LIGHTING, flow to In Rial l electric 
go*? Igniting apparatus, including the Jump spark and 
mtilUple systems fur nit purposes. Also the care and 
selection of suitable batteries, wiring and repairs. By 
ll. 8. Norris. 101 pages, 57 Illustrations, paper. 23 
cents, postpaid. 

THE LOCOMOTIVE, simply explained. A drat In- 
troduction to the study of the locomotive engine, their 
designs, const met Ion sun I ere cl ion, with a Abort cate* 
chiam, sr.d 2it llhisi r h r b ms. 25 rents, postpaid. 

WOODWORK JOINTS, llow to make mud where to 
use them; Including mortise nmi tcaon joints, tap 
joints, dove tall joints, glue Joints ami scar ting joint a. 
With a chapter op circular woodwork, revised and 
enlarged edit fun. M pages, ITS 11 Inst rat Ions. 25 cents, 
post pa id, 

SMALL ELECTRICAL MEASURING INSTRU- 
MENTS, describing the making nnd uaing of the dlf- 
fercnl inst rumen t«, fully illustrated. 25 Cents, oust' 
pa lil, 

METAL WORKING TOOLS AND THEIR USES, A 

FEamlhook for Young Engineers and Apprentices. 
81 ufvt* how to use simple tnoTH rmpi Irerl in metfll work 
ing and model limiting. MhislruteJ. 23 cent*, post- 
pci Id. 

THE SLIDE VALVE, Simply explained for working 
engineer*. Fully illustrated, 2~ )'cutp. postpaid. 

DIAGRAM 0T CORLISS ENGINE, A targe engrav- 
ing giving n tnngltudlnnl section of the Curlhss engine 
cylinder, showing ridatlvc position^ t>f the pint on. 
»tes m valves, uxhrnmt valves, and wrist plate®, when 
cut off takes place at V\ stroke for each 15 degree* of 
the circle. WHli full particular a, Reachnids an<1 
rock shafts. The circle px plained. Wrist plates n. n<l 

PffPELtrjm, ExthIb nation of figures,, etc. r tin led on 
heavy pajK-T. air.? 15 in. 3t lfi In. £5 cents, postpaid, 

INDUCTION COILS- A practical handbook on lltc 
construct Ion and use of sluk-k and spark colls. With 3," 
IllirntratlnUR 2.1 irnts. ptistpald. 

JOINT WIPING, fraction 1 hints fur heginncrs In 
iduiFthlug. Fully lllnstrsted. 25 cents, postpaid. 



POPULAR MECHANICS 

160 Washington St., :: CHICAUO 



Sell 

Your 

Services 



We want 

high cl&s^ solicitors, 
salesmen and ambitious 



boys to n^pn^stdit the Teeh’ 
ideal World Magazine whole 
or part time. Good pay , agree- 
[able work. Prize contests, pull- 
ing premiums, now and original] 

schemes to get the business, 
Wrlto for particulars today 

technical world. 

MAGAZINE 

Chicago* III. 



To the 

Highest 

Bidder 



Phr-nar Ifoififlti Pan nldr If echtin tr* 





offers the shop-worker, factory hand or machinist an exceptional opportunity to ”go ahead.” The young man who has 
not Chosen a tiadc or profession can study at home without losing a moment from regular duties and thus prepare for more 
important work. The foreman, superintendent and factory Owner will find in this really great work hundreds dl plans, 
methods and ideas to save time and money in the factory and shop. The Cyclopedia is compiled from representative 
Instruction papers of the American School of Correspondence. Thousands of sets have been sold -every set absolutely on 
approval and the universal verdict is so extremely favorable that merely as an advertisement for the School itself, we have 
now decided to make what practically amounts to a 

HALF PRICE OFFER 

for the next 30 days. We believe this is the best way to demonstrate the superiority of the regular courses of the School. 
A hand -hook of 2oo pagEs describing these 60 courses will be sent FREE on request. 

$14.80 Instead of 924.00 

free: for examination 



AMERICAN SCHOOL OF CORRESPONDENCE, CHICAGO 



Sant express prepaid, (f sat isfaetory, send $2.00 within five days and 92.00 a month until the 
special price is paid; otherwise notify us to send for the books at our expense. 

If you are a machinist, tool maker, blacksmith, foundry man, pattern maker, sheet metal worker, 
draftsman, steam or gas-engine engineer, electrician, etc*, this is your chance to CET AHEAD, 



CONTENTS: 

Machine Shop Work— The 
Luthe— The Planer— The Mill- 
ing Machine— Tool Making— 
Thread-Cutlinn Dies— Drill J ins 
— M an u f act u re of I i on — M an u - 
fattLir^ of Steel ; pattern M a ti- 
ling' — Machine: Design Metal. 

I u my— Foundry Work— Loam 
Molding Steel Castings 
lie ass Work— Shop Manage- 
ment-. Gas and Oil Engines — 
Automobiles — Elevators -Con- 
st nu ct ion of Boi Ee its — The Ste a m 
E a p ifte — Th a Ste a nv Tu r hi n e— 
M anagement of D y a a m □ — 
Eiuctric Machinery — Electric 
Wiring; Forging — Elii cir Lc 
Welding— Sheet Metal Work— 
Tinsmith i ng — Mechanical 
Dr awing — M echan i s m, 



FOUR MASSIVE VOLUMES 

bound in % red mo- 
rocco leather, marbled 
edges, printed on finest 
quality paper, titles and 
ornaments gold 
stamped on cover. 



3,dM PACES OF 1 NSTRUCTI ON 

including reviews and 
lest questions for home 
study purposes. 



2,000 engravings 

illustrate every feature 
of the work. 



Hc-wird Monroe Raymond, B. S. 

Dean, Armour institute 
of Technology 
Hpitor-ip-Ch trf 



<L The six o'clock whistle should mean more to yov than the mere ending of another day. It means time for 
yourself — spare lime for self -improvement. You have chances to get a found practical education that in your 
father's time was not even dreamed of. Instead of wasting yout spare time gat it to acquire knowledge that will 
help you earn more money * 

The 

CYCLOPEDIA - MODERN SHOP PRACTICE 





POPULAR MECHANICS ADVERTISING SECTION 
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WONDER 



Our 3 to 4 H, P« Marine Engine turns a 16 in, 2 blade pro- 
peller 8S0 RPM, Only weighs 128 lbs. Judge the speed by 
i lie model of your boat. We guarantee satisfaction. Complete 

lii'e up Co and including 30 H. P, Send fof our catalog and agency proposition. 

Wonder Mfg. Co., 240 Tallman St, Syracuse, N. Y. 




Send for 
this 100 
page 

Catalogue 

300 

ustrations 
Free 



1907 

Speed 

Models 



rrts 1 !iii Id all etylf-8 fif f ie? sure craft pattern 

w# soil taa 'boon thoroughly graven a practical auceefls. 
livery Knocked Dow n h mint? we sell ha& (3 ret been 
setup R nd pae*t*il the critical lm-pectlcun t>( ™r expert 
|j<mt build+ra. W6 1 skv« no loop hnle for mldtafreaor 
disappointments. Writ* today (or our free Catalnsua I, 



Build a Boat 



With our Perfect Paper Patterns 
or KNOCKED-DOWN FRAMES 



BAY CITY BOAT. MFC. CO, 

Bay City* Mifih,, U. S, A. 





r MOTO# 



nr&Cticsil in all detJii 3 n unci nicely 
HnUhed, fan 1 m rsmnvubin so motor 
may be used M]Hirawlj. Wo furnish 
extra grooved pulLeywilh each- We 
ate Cut Price lieadciuarterif for &v- 
I erything electrics L Send lor larne 
free cairn log. Dwlem wan ted e ver 

68DDEStI3EPnif w 





BUY A GOOD 
(MISSOURI j ENGINE 

It’s cheaper in th& ood (Tbet> 
w I l : l 1 cuy eustt bme nS say.) My 3H. P. 
Kugi iiu <1 riv es 22 J ku m r L. f t Ice with 
lull lnum ii imtflt, sbutt, propeller, 
tank, batteries, coil. ijLejItist, etc. No 
i ras . Everything furnished $llh_ 
Send for catalogue of 3 to 2& II. F. 

11. LlPPERT, St, Louis, Mo, 



FIGHTING TH£ SEA.- IIuIImihI a chjhi ii I ry of troodeu 
plies ami dike?*. fur th# ]jco|ile are jn'rpenuiJEv light In £ 
apuJimt the eiLimachbienls of uater. One building In Am- 
sterdam l»sls U|] IW fewer limn b>.d,’b piles, though |he 
dlkea around (be town, wliicU have 1 w?ph erwlpil at cni*r- 
fious expense, effect ua by prevent any s.-hoiiee ..f si Hnqi| r 
Tlie s triads ni Hie friurisMiig pi»rt of Rotten him even are 
rnsq lie ally under writer in ihc winter, utiri in some parts 
of non Hi Til dill till (he people are cumjielled to do tboir 
whopping in tii.n "s.. 

When lire Ktiyder Zee breaker on tn the laud, tbo*& who 
'vatle ii[i to (lieir ktioes nkiog Hie streets of a flooded 
village meet nU iiJHimer of fish. Tims i* oxpluincd hy the 
fact i hat Ure Zuyder. with jeh mud hot tom, is I Herat Jy 
era tinned with tinny tribes; and one Authority stales that 
if It were wel ] craped of all Its fish oue year, it would 
ho full again the next. 

The Jam! of Holland Es really of four distinct levels 
and from ten to twelve feet between the highest and the 
lowest. To in tike the land dry. the water Ik jumped from 
the lowest level to the one I mined lately a have it, and m 
on, until the water bus been returned again to the Li<?a. 
A large mini her of engineers are specially engaged to look 

after £ IjO dikes, and no less a hath than dW.W H ex- 
pended every year in keeping these fortifications agalmit 
the sea In proper repair. 

-♦ * * 

NEW GB IN DING COMPOUND,— A new abrasive said to 
|i 0 ss?sa unusual dualities has Just been perfected. It la 
mad# In wheel a ranging from very aumU size for dentists 
and jewelers up to large sizes, It is el nil ned to be the 
hardest, sharpest and most durable abrasive material 
known, Tiie wheels require no water, are non- boa ting, and 
wilt not draw,' temper. Tlie new product has been named 

alUndiilu. 

i 4 

1907 UR IE MOTORCYCLES., Hyde Motors. Molweyole 
Attach men is and AeressoriL'^ Is the title of mi Interesting 
little catalog published by the Mottireycle Hqnipment and 
Supply Cu., New York, The h-mk tells nil about the 
mac-hlnes. from the principles uf COn* mu -1 Inn to Mjp- care 
uttd metbnd of operation. Knocked down mature vcles. also 
motorcycle casting sets are lister). Eighteen exclusive fen- 
1 m-es are claimed for HlLs machine. 



^KNIPE" Pat. 

BALL BEARINGS 

For light and medium weight. 

Thrust or weight, Oi* both, 

1-4 Inch shaft and up. 

No fitting, just push them on, 

10 cts. in stamps for samples. 
PRESSED STEEL MFG. C0, t 545 The Bourse, PhiJa., Pa. 




WE 

TEACH YOU TO EARN 



$25 TO $100 A WEEK 

11 y becoming a ChanITeur, Salesman, flamp* Maciagpr or D* Bittner, 
through pur fEoiiiu Study Course, youT future !s assured, No lnterfofeACR 
w 1 th present offcupittun. Our Instnicto-s, thu foreinost; exports— our S-tiwl, the 
best ©quipped in the country, ^Vrtt© today for Fren Prospectus, Personal Instruction 
If preferred, d?iy or ovenlng, as our big Now York School, 

New York School of Automobile Engineers, 154 West 56th Street* N, V. City 



